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PREFACE. 


The present Yolume may be considered as the second contribution 
which M. Figuier has made towards his Tableau de la Nature . 
“The World before the Deluge ” contemplates a period in the 
earth’s histor^ when its natural ornament was absent ; when its 
surface was an arid desert — a vast solitude — the abode of silence 
and death. Plants preceded animals in the order of creation; 
when the great animals which preceded man were created by the 
wisdom of the Eternal, the earth was already clothed in a mantle 
of vegetation. We learn from Holy Scripture that “ God said, Let 
the earth bring forth grass, the herb yielding seed, and the fruij- 
'trcc yielding fruit after his kind, whose seed is in itself, upon the 
earth : and it was so. And the earth brought forth grass, and 
herb yielding seed after his kind, and the tree yielding fruit, 
whose seed was in itself, after his kind : and God saw that it was 
go&d.” (Genesis i. 11, 12.) 

Yes, it wjis good ; for plants are at once the ornaments of the 
earth and the means of existence to the beings which # occupy it ; 
and this natural ornament the infinite goodness of the Creator has 
diversified iq a wonderful manner, so that no part of the globe can 
be said to be deprived of it ; and, as a natural consequence, plants 
have been the theme of great writers in all ages. Homer has sung 
their praise ; Hesiod, Theocritus, Lucretius, Yirgil, Horace, Ovid, 
and Claudius, among the Latins, have described them ; and poets 
of all countries have been inspired by them. Infancy loves flowers, 
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they are charming to the young, and in more advanced years we 
salute them for the remembrances they awtiken — perhaps for graver 
reasons, for who can watch the annual return of the leaves and 
flowers ayd green herbage of spring without wonder and astonish- 
ment P Vegetation, considered in connection with the rest of 
animated creation, leads to the consideration of God the Creator. 

* ff 

In contemplating the marvellous arrangements which rule the 
movements of life, in admiring the multiplied organs by means of 
which the vegetating functions are accomplished, the thoughtful 
nriSA necessarily rises from Nature to its Creator. 

The History of Plants which is now submitted to the reader is 
divided into four parts : — 

I. The Organography and Physiology of Plants, comprehending 
under these heads the description of the essential organs which 
enter into the composition of vegetables, and some explanations of 
the various functions performed by means of these organs. 

II. The Classification of Plants, — namely? the principles upon 
vtfiich the distribution of plants into particular groups rests ; and 
along with this, brief sketches of the lives of thg more eminent* 
Botanists who have devoted themselves to this brancli of the study 
of Plants. 

III. The Natural Families of Plants. In this section the Editor 
has departed from the original, being desirous of giving as complete 
a view of the Vegetable World as his limited space would permit, 
and according to the system of classification most received where 
the English language is spoken. While departing from his 

* arrangement, however, the subjects which the Authorjiad selected 
for more special illustration have been preserved^ His idea was 
to make a selection of the more important families, describe a plant 
which was taken as a type of the order, and notice the most pro- 
^nintnt species belonging to* the group, with their properties ; this 
idea has been adopted and considerably enlarged upon. 
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IV. Geographical Distribution of Plants on the surface of the 
globe — a frame- work which embraces the entire circle of studies 
which. 5 constitute the science of Botany. 

With respect to the illustrations, we may mention that they are 
nearly all drawn from nature. Those which are connected with 
Cryptogams or Thallogens are borrowed from the original jnemoirs, 
which halie appeared in the “ Annals des Sciences Naturalle” 
M. Faguet has in these designs happily united the sentiment of the 
artist with the precision of the naturalist. 

w. s. b: 
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descend through the holes in the box into the dry air, in which 
they will soon be dried up. It is not moisture therefore that 
roots seek after. 

It has been suggested that the action of gravitation would take 



Fig. 17. — Box experiment. 


some part in the guidance of the roots. This is, in fact, the 
apparent tendency of the following experiments. 

Beans have been made to germinate when placed on the circum- 
ference of an iron or wooden wheel surrounded with moss, so as 
to maintain the moisture of the seeds, and holding little troughs 
full of mould, open on two sides (Fig. 18) ; the wheel being put 
in motion in a vertical direction by a current of water and made to 
describe many revolutions in a minute. In consequence of this rotary 
movement, producing the particular force known in mechanics as 
centrifugal farce, the action of gravitation being as it were anni- 
hilated, and the sprouting seed removed from its influence, and 
subjected to centrifugal farce only ; now see what occurs. The small 
rootlets, which in effainary circumstances would be directed upwards, 
that is to say, in a direction jnverse to the action of gravitation, 
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which roots have to avoid it. In a room lighted by a single 
window, place a few germinating mustard seeds on a piece of 
cotton, fnd let it float on water in a vessel. It >nU soon.be seen 
that the small roots point towards the dark part of the room, while 
the stalklets bend over to meet the rays of light coming from the 
window. 

What can be the cause which determines this natural and 
invincible tendency of foots towards the interior of the earth P Is 
itcthat they would avoid the light because its action might be 
inj urious to them P Do they seek for moisture P The two follow- 
ing experiments will assist the reader to answer these questions. 

Place a few seeds upon a wet sponge contained in a glass tube, 


and lijfht the apparatus from 
below. When the plant 
shall have germinated, and 
pushed out roots and root- 
lets, they will appear as re- 
presented in Fig. 16; the 
small* fibres descend towards 
the lower part of the tube, 
and consequently towards 
the light, in obedience to 
their natural tendency. 
Therefore roots do not bury 
themselves in the ground to 
avoid the light, for in this 
experiment it is precisely 
towards the light that they 
take their course. 

Take a box whose bottom 
is pierced with holes, as re- 
presented ill Fig. 17, and 
fill it with mould ; place a 
few kidney beans in these 
holes, and suspend the appa- 



ratus in the open air. The Fi * 16 - Tube experiment - 

roots will not ascend in order to seek the humft earth. Obedient 


to the inflexible law which guidej them, they will be found to) 
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ating their spurs into the bark of trees or dn the surface of a wall 
they support the plant, but without nourishing it.* 

There is one family of plants, the Cuacutacea , which are, above 

all others, parasitic. 
They will grow on 
almost any plant they 
can lay hold' of, pro- 
ducing in the autumn 
abundance of sweet- 
scented flowers, but 
the plants to which 
they have attached 
themselves fiftd their 
sap resistlessly drawn 
from them. The 
Dodder ( Cuscuta Eu- 
ropcea), Fig. 15, is an 
example where the 
" suckers form true 
nourishing roots. 

The fundamental 
property of roots in a 
physiological point of 
view, is their constant endeavour to bury themselves in the earth. 
They seem to shim the light of day, and this tendency is to be 
remarked from the very first moment of the root showing itself 
in the germinating seed. It is a tendency so decided and appears 
so inherent in the life of all vegetables, that if we try to go 
contrary to it — if, for example, we reverse a germinating seed, 
placing it with the root upwards — the root and the stem will twist 
round of themselves ; the stem will stretch upwards, and the root 
will bury itself in the ground. • 

We can convince ourselves, by a very simple experiment, of the 
natural inclination which stems have to seek the light of day, and 



Fig. 16.— Suckers of the Dodder plant. 


* This assertion may be doubted : it is no unusual thing to plant ivy on a damp 
wall, and the invariable result is to dry up the moisture. Who has not seen, with 
regret, some noble ash-tree covered with ivy, in whose embrace it is rapidly yielding 
up its life P Surely in those instances each adventitious root is draining the stem or 
wall to which it is attached of its sum and transferring it to its own veins. —Ed. 
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form around the parerft stem thousands of columns, which extend 
their ramifications, each throwing out new lateral branches and 
new adventitious roots. The natives love to build "4ieir temples 
in the intervals left between these roots of the wild fig, which, 
when they penetrate the soil, resume the functions of true roots. 
The famous Banyan-tree on the Nerbuddah is said, by the late 
Professor Forbes, to have §00 large and 3,000 smaller roots — aerial 
roots, gs they are sometimes called. It is capable of sheltering 
3,000 men, and thus forms one of the marvels of the vegetable 
world. It is, in short, a forest within a forest. (Plate I.) This is 
the celebrated Banyan-tree whose seeds are said to be so cooling 
and alterative. 



Fig. 14.— Ventitious roots of the Ivy. 


The stem of the Ivy ( Hedera helix) is furnished with root-like 
processes or suckers, which seem to have no other function than 
that of mechanically supporting th% plant (Fig. 14). By insinu- 



Plate I.— Pagoda Fig of India ( Ficus 
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out adventitious roots, which descend perpendicularly in long 



Fig. IS. — Conservatory of the Jardin dee Plantes, Paris, with the climbing roots of the Vanilla. 

slender shoots till*ftiey reach the ground. When they have rooted 
themselves in the soil, they increase rapidly in diameter, and soon 
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fruit is so souglit after for its sweet aroma, twines its slender stem 
round the neighbouring trees, forming an elegant, flexile, and 



Fig. 12.— Adventitious roots of the Primrose. 


aerial garland, at once, a grateful and pleasing ornament in these 
vast solitudes. The underground roots of the vanilla would not 
be sufficient for the nutriment of the plant, and the rising of the 
nourishing sap would take place too slowly. But nature has pro- 
vided for this inconvenience by the adventitious roots which the 
plant throws out at intervals along its stem. Living in the warm 
and humid atmosphere of tropical forests, the stronger shoots soon 
reach the ground, and root themselves in the soil. Others float 
freely in the atmosphere, inhaling the humidity and conveying it 
to the. parent stem. All these processes may be observed in full 
operation in many well-ordered conservatories. 

A grand tree, the Pagoda Fig-tree ( Ficus religiosa ), adorns the 
landscape of India, and presents the most remarkable develop- 
ment of adventitious roots. When the parent stem has attained 
the height of some fifty or sixty feet, it thr^vys out its lateral 
branches in every direction, and each branch in its turn throws 
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Hitherto we have occupied ourselves in considering the roots con- 
stituting the descending and normal system of vegetation. There are, 



Fig. 11. —Adventitious roots of the Couch-grass, Agropyrum repent. 


$ears of growth. But the adventitious roots 


however, some roots 
which are developed 
along the stem itself. 
Organs, supplemen- 
tary in some sort, 
they come as helps 
to the roots properly 
so called, and re- 
place tjiem when 
by any cause they 
havej^een destroyed. 
In the Wheat-plant, 
the Dog’s-grass 
(Fig. 11), and in 
general in all plants 
of the grass family, 
the lower part of 
the stem gives rise 
to supplementary 
roots, to which these 
common field plants 
owe a portion of 
their vigour and 
their resistance to 
the causes which 
would destroy them 
(Fig. 11). 

In the Primrose 
(Primulayboth the 
principal and the 
secondary roots 
which spring from 
it perish after some 
(Fig. 12) springing 


from the lower part of the stalk prevent the plant from dying. 


In the tropical forests of Americaftand Asia, the Yanilla, whose 
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is not difficult to understand. ' In the bosom of the earth they 
meet with obstacles which leaves and branches never meet with in 
the airp The latter consequently spread freely in every direction, 
whilst roots are incessantly stopped by all sorts of obstacles. 
They are constantly cramped in their lengthening or thickening, 
and are forced to turn aside from the course which they ought 
naturally to follow, and obliged to twist round , to surmount the 
impediments opposed to them by the unequal hardness of the soil, 
tKe presence of walls, rocks, or of other roots. From these causes 
arise the deformities which wo notice in their outward structure, 
and the numerous windings observable in their branches. 

The manner in which roots succeed in overcoming obstacles has 
always been a subject of surprise to the observer. The roots of 
trees and shrubs, wBen cramped or hindered in their progress, 
have been observed # to ■exhibit considerable mechanical force, 
throwing down walls or splitting rocks; and in other cases 
clinging together in bunches, or spreading out their fibres over 
a prodigious space, in order to follow the course of a rivulet with 
its friendly moisture. Who has not seen with admiration how 
roots will adapt themselves to the special circumstances of the soil, 
dividing their filaments in a soil fit for tlfem almost to infinity, 
elsewhere abandoning a sterile soil to seek one farther off, which 
is favourable to them ; and as the ground was more or less hard, 
wet or dry, heavy or lights sandy or stony, varying their shapes 
accordingly ? We are compelled to acknowledge that there is in 
these selections made by roots a true manifestation of . vital 
instinct. 

Duhamel, a botanist of the last century, relates, that, wishing 
to preserve a field of rich soil from the roots of a row of elms 
which would soon have exhausted it, ho had a ditch dug between 
the field and the trees, in order to cut the roots off from it. But 
he saw, with surprise, that those roots which had not been severed 
irn the operation had made their way down the slope so as to avoid 
meeting the light, had passed under the ditch, and were again 
spreading themselves over the field. It was in reference to an 
occurrence of this kind that Bonnet, the Swiss naturalist, said? 
that it was sometimes difficult to distinguish “ a cat from a rose 
tree a quaint, if not a witty remark. 
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of ficula, whose purpose is to aid in the development of the plant 
during a certain period of it§ existence. 

Plants derive their principal nourishment from their* roots. 
We should then naturally be led to think that the bulk of the 



Fig. 9.— Tuberous root of the Dahlia. Fig. 10.--Tubero- fibrous root of Orchis masculatu. 

roots would bo always in proportion to the size of the stem and 
branches of a plant. This is generally true for the same species ; 
we know, for instance, that the more numerous the branches 
of an Oak are, the more abundant are its roots ; more than^fhis, 
it is known that the strongest roots in the oak correspond with its 
strongest branches. But if we turn from one species of plant to 
another, we find, not without surprise, that the roots of the palms 
and pines bear little proportion to their height ; . whilst some 
plants, such as Lucerne, Bryony, and Ononis (Cammock), are pro- 
vided with enormous roots in proportion to the small dimensions 
of their stems. 

If roots do not show in their ramifications the same regular and 
unvarying arrangement that we see in leaves and boughs, the cause 
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but the result of design. The composition of the Boil varies 
singularly in different parts of the globe. In order that every 
point of the surface of the earth should be covered with vegeta- 
tion, and that no part of it should be' without that incomparable 
adornment, roots must take very varying shapes in order to 
accommodate themselves to these varieties in the composition of 
the soil. In one place the soil is hard and stony, heavy or light,' 
formed of sand or clay ; in another it is dry or moist ; elsewhere it 
is exposed to the heat of a burning sun, or swept/ on the heights, 
by the violence of the winds and atmospheric currents ; sometimes 
it is /sheltered from these movements of the winck in the depth of 
soige warm valley. Hoots, hard and woody, separated into strong 
ramifications, yet finely divided at their terminations, are requisite 
for mountain plants, whoso roots are to live in the midst of rocks 
or between the stones, in order that they may penetrate ^between 
the chinks of the rocks, and cling to them with sufficient , force to 
resist the violence of hurricanes and other aerial tempests. Straight 
tap-roots and slightly branching plants are fit for light and per- 
meable soils. They would not suit close, clayey, and shallow soils. 
Such districts are suitable for plants whose roots stand horizontally 
just under the surface of the soil. 

These considerations are of great importance to the cultivator, 
who, if he would propagate plants successfully, must carefully 
study the nature of the soil, and choose for his experiments plants 
having roots adapted to it. 

Two modifications may be found in the two classes of roots of 
which we have been speaking. It sometimes happens that these 
roots form themselves into masses more or less voluminous, full of 
nut^ftive matter, which is destined to nourish the plant or to 
favour its increase. Common examples of this structure are pre- 
sented to us by the Orchis mascula of our meadows and woods, the 
Anemone, * Ranunculus, and Dahlia of our flower gardens. These 
roots are called tuberous when they take the form of the roots of 
the Dahlia (Fig. 9*}, or tubero-fibrous when they take the form of 
those of the Orchis (Fig. 10). 

These enlargements of the root have a special use in the life of 
the plant. It is their function to accumulate, in the lower part 
of the vegetable, supplies of nutritive matter, consisting chiefly 
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Fig. 8.— Fan-palm at the entrance of the Amphitheatre at the 
Jardin dee Plantes. 


supported rear their 
lofty heads, charged 
with their fan-14ke tuft 
of leaves (Fig. 8). 

Some acquaintance 
with the form of roots 
will soon find its prac- 
tical uses. In watering 
a plant, it is necessary 
to pour in the water at 
the foot of the stqpn, if 
it is tap-rooted ; on^he 
contrary, if the root is 
fasciculated, it should 
be poured out at some 
distance from the stem, 
in order that the 
spreading roots may 
receive the benefit of 
the water. In ifoe 
cultivation of plants 
we manure the sur- 
face of the soil, or of 
the deeper beds, ac- 
cording as the plant 
has tap roots or fas- 
ciculated roots. In 
scientific farming a 
plant with fasciculated 
roots which exhausts 
the soil on the surface, 
is succeeded by a plant 
with a tap root, which 
seeka ft nourishment 
at a greater depth in 
the soil. 

This diversity in the 
structure of roots is not 
the work of chance* , 
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jaudex. This is the fasciculated root, of which the Melon (Fig. 7), 
the Wheat-plant, the Lily, and the Palms are examples. 



Fig. 6. — Tap-root of the Beet. Fig. 7.— Fasciculated root of Melon. 


This difference in the structure and constitution of the root 
must be taken into consideration under a great number of circum- 
stances. The old Fir-tree firmly anchored in the ground by its 
deep and spreading roots, braves the most violent storms, and even 
on the mountain- top resists the most terrible tempests. 9 But the 
Fan-palm, whose fasciculated roots, spread themselves horizontally 
in the sand, is Overthrown, beaten down by the wind, when it has 
reached the height of five or six feet. If the stem of this palm 
be artificially supported, it may attain, even in our climate, to a 
height of fifty or sixty feet. In front of the great amphitheatre 
in the Museum of Natural History at Paris, two Fan-palms thus 
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forms tufts or branches of a delicate pale green, attaching itself 
to apple-trees, poplars, and a number of other trees. Some roots 
appear, moreover, to have no other function than to fix the«plants 
to the soil : they seem to contribute nothing to thein. nourishment. 

In the Museum of Natural History of Paris, 
there has been for some years a magni- 
ficent Peruvian cactus, of an extraordinary 
height, which has been growingvigorously, 
throwing out enormous branches with great 
rapidity. Its roots are shut up in a box 
of forty inches square, filled with earth, 
which has never been renewed and neyer 
watered. . It is therefore evident that in 
this case the roots have little to do with 
the nourishment of the plant. Other in- 
stances confirm thcso inferences. “ In this 
country, where six months passes without 
a drop of rain falling,” says Auguste de 
St. Hilaire, “ I have seen, during the dry 
season, cactuses covered with flowers, main- 
taining themselyes on the burning rocks 
by the aid of a» few weak slender roots/ 
which sink into the dried-up*humus which 
has found its way into the narrow clefts of 
the rock.” Nevertheless* most plants are 

tig. Duck-weed (Zemna). • v j x 1 x x xl. xV * 

• nourished, to a largo extent, through their 

roots. Other plants, as the Screw-pine (pandanus), and the 
'Mangrove-tree ( rhizophora , root-bearer, from its habit of emitting 
roots from the stem, which descend until they reach the ground, 
when they bury themselves in the soil), — these are sometimes 
called — not very correctly however — aerial roots. 

The multiplication of roots takes place, sometimes by their 
elongation and thickening, as in the Carrot, Turnip, and Beet 
(Fig. 6). When short and slender, natural rootlets, named radi- 
cles, are emitted, or rootlets which accompany the descending 
’body ; this is the tap-root. Sometimes the root is entirely com- 
posed of axils, more or less numerous, and nearly of the same size, 
which unite at the collum, or point of juncture, of the stem and 
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tangled, disordered mass ! These organs, so little favoured in their 
appearance* have, however, very important functionsin th4 order 
of vegetable action. 

The general form of roots is conical, the thicker part being termed 
the caudex or stock ; the tender and delicate point of the Cone, from 
its soft yielding substance, the spongioid ; the thread-like filaments 
it throws out in all di- 
rections are the febrilla , 
which is somewhat in- 
flated, and consists of 
a series of small cells, 
the ducts of which con- 
vey the foocj. of the 
plant from the spon- 
giolles to the caudex 
of the* root. Besides 
this function, it is now 
pretty well established 
that tho spongiolles 
possess the power of 
ejecting effete or dele- 
terious matter, and on 
this property of plants 
cultivators of the soil 
formed tho system of 
rotation cropping; that 
which, in course of 
time, renders tho soil 
unfit for one crop until 
it is renovated, being ygg 
harmless, if not bene- 

o 

ficial, to others. 

But all roots are not 
planted in the soil. 

There are some plants 
which take root in water, as the Duck- weed (Lemna), Fig. 5, which" 
never touches the earth. Others nourish themselves on the tissues 
of other plants, as the Misletoe, a singular parasitic plant, which 

b 2 





Tig, 4.— Young Haricot. 
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by tfiis admirable arrangement of nature permitting us to contem- 
plate the wonderful results, but without . as yet enabling us to 

comprehend the strange niystery. 
A vegetable in miniature, the coun- 
terpart of the first, will, after a 
time, slowly reveal itself to the ob- 
server ; in the fhean time two parts, 
rig. 3. Haricot bean (p/uueoius vuigari$), yQpy distinct, make -their appear- 
ance: one, yellowish in colour, already throwing out slender 
fibrous shoots, sinks farther into the soil — fHis is the racine 
radicle or root ; the other, of a pale greenish colour, takes the 
opposite direction, ascends to the surface, and rises above the 
ground — this is the stem. 

Let us consider at first, in a general manner, this root and stem, 
with thejr functions. They are the essential organs of vegetation, 
without which, when we have excepted certain vegetables of an 
inferior order, plants, decorated with leaves and flowers, cannot 
exist. 



1. The Root. 



The design of the Creator of the world seems to have been to 
embellish and make beautiful all which was to be exposed to our 

eyes, while that which was to be 
hidden was left destitute of grace 
or beauty. Leaves suspended from 
their branches balance themseflves 
gracefully in the breathing air; 
the stems, branches, and flowers 
are the ornament of the landscape, 
and satisfy the eye with their 
beauty ; but the root is without colons or brilliancy, ‘and is usually 
of a dull uniform brown, and performs in obscurity functions as 
important as those of stem, branches, leaves, or flowers. Yet how 
vast the difference between the verdant top of a tree, which rises 
graceful and elegant into middle air — not to speak of the flower 
it bears : apd the coarse mass of its roots, divided into tortuous 
branches, without harmony, without symmetry, and forming a 


Fig. 3. — Haricot bean germinating. 



Fig. I.— Definite root-stock of the Iris/ 
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ORGANOGRAPHY, OR THE STRUCTURE OF PLANTS. 

Commit a seed to the earth ; plant, for example, a Haricot bean 
(Fig. 2) at tfie depth of two inches in moist vegetable soil, and if 
the temperature is between 15° and 20° R., the seed will not be slow 
to germinate, first swelling, and then bursting its outer skin, and 

* Fig. 1 is an example of Rhizome, or underground stem or root-stock ; a, the 
parent root-stock, winch has generated b, which in its turn has generated coc; the 
rootlets d consist of thick adventitious fibres ; e, young root fibres* from e 9 which 
have just begun to germinate. This kind of root is said to be definite, because its 
extent is limited ; compound, because it consists of separate branches. 
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now turn themselves in the direction inverse to centrifugal force, or 
towards the centre of the whe^ The * rootlets, which, under 
ordinary circumstances, 

would bury themselves / 

in the earth, and in the 

Horticultural Society, f 

has been repeated and 1 |j|| Ji wELjL^Br^!^ 

by the ingenious na- ' 

turalist, Dutrochet. He F *‘ Vcrllcal moel experiinent - 

replaced the vertical wheel by a horizontal one, the force of 
gravitation acting constantly on the same points of the germinating 


Fig. 18. — Knight’s Vertical Wheel experiment. 



Fig. 19.— Knight’s Wheel turning horizontally. 


• seed ; but as this* seed is exposed at the same time to the action 
of centrifugal force, produced by the movement of the wheel, the 
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rootlets follow an intermediate direction between a vertical one, 
which would be determined b^gbhe power of gravitation, and a 
horizontal one, resulting from centrifugal force. As tt^ move- 
ment communicated to the wheel is increased in rapidity, the 
angle made by the root with the plane of the wheel becomes more 
acute also. When in a line with the wheel, the root is hori- 
zontal, and its direction outside the wheel. 

The influence of gravitation in directing the course of the root 
is put beyond doubt by these curious experiments. 

It must, however, be acknowledged that all is not mechanical 
in this tendency of roots to bury themselves in the earth. There 
exists beyond any doubt a real organic faculty belonging to the 
living plant. 

* 

If we compare a transverse section of the stem, with one .cut 
from the root of one of our forest trees, the difference between 
the two parts of the vegetable amounts to*very little. The exte- 
rior of the root is covered with a bark, very similar to that on 
the trunk of the tree, only the parenchyma, or cellular tissue, is 
never green in roots. The interior is a woody cylinder, composed 
of fibres, vessels, and medullary rays. Wood, therefore, forms 
the central portion of the root, which is almost always unprovided 
with the kind of vessel known by the name of duct, or tracheae .* 
It is chiefly in this last particular that the root varies from the 
stem as regards its structure. When considering the stem in the 
next chapter, we shall get^to understand these woody fibres and 
medullary rays. 

Boots increase their growth at their extremities only. These 
extremities are always fresh, and always furnished with porous 
and soft cellular tissues, the fibrilla , and their terminal point thj 
spongiald, whose function is the absorption of the liquids 04 gase 
which are destined to penetrate into the interior of the vegetable. 
This absorption is facilitated and increased by means of the fine 
elongated hair-like fibres attached to al^oots. Fig. 20 represents 
the terminal part of a root, as seen in the microscope. The true 
seat of absorption is not situate, as one might suppose, at the 

\Qoe of the many striking analogies which exist in the structure of animals and 
vegetables^ The trachea of insects very closely resembles the vegetable spiral duct. 
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extremity of the radicle, that is to say, at ,the points, but rather 
at a certain distance from the .end, in the part marked in the 
engraving by the letter o. 

The material which these organs take up from the soil in order 
to pass them * into its 
system must either be 
gaseous or liquid. Solid 
bodies however attenu- 
ated, or however sub- 
divided, even when held 
in suspenrion in water, 
cannot penetrate into 
the infinitely^ narrow 
channels which the ex- 
tremities of the root- 
fibres present. All 
substances so absorbed 
must therefore be in a 
state of chemical dis- 
solution in the water. 

The more important of 
these substances for the purposes of vegetation are the salts of 
potassium, of soda, of lime, ammoniacal compounds, and carbonio 
acid gas dissolved in water. 

But what is the mysterious power which produces the operation 
of absorption in plants, this operation by which a liquid from 
the exterior enters and traverses an organ already gorged with 
liquids P Botanists have now agreed th|t this result is -due to 
the triple influence, to the successive or combined ^action of 
* ndosmose of capillary attraction and a determinate attraction in 
-he leaves. Let us explain ourselves. 

Take a small vessel, a, Fig. 21, formed of animal or vegetable 
membrane, containing sugared or gummed water, and plunge this 
vessel into another containing pure water. The liquid gum con- 
tained in the sinall vessel will be heavier than the pure wafer which 
surrounds it. This unequal density creates immediately a double 
current across the walls of the vessel ; the pure water flows towards 
the denser gum water, while the other flows in the opposite direc- 

c 2 



Fig. 20. — Vertical section of the extremity of a root, Been 
in the microscope. 
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tion, the least dense liquid passing, however, more rapidly than the 
other ; and if we adapt a vertical tube to the vessel, b, we see it 
gradually rising in the tube. This curious result is called Endos- 
mose by chemists. This phenomenon, which has been carefully 
studied by chemists and botanists, is visibly in action in the vital 
functions of plants. The fibrous extremities of vegetables are 

filled with liquids and 
saccharine matter heavier 
than the water which sur- 
rounds it ill the soil. By 
the phenomenonsof Endos- 
mose the infiltration, or 
passage of water through 
the thin cellular exterior 
tissues takes place ; thence 
the water rises up through 
the interior vessels of the 
plant, as we have seen it rise 
in the tube of the Endos- 
mometer. In this manner 
the first movement of 
ascension is produced. 

But the mere power of' 
endo&mose would not force 
the foreign fluids very far 
up into the vessels of the 
plant. A second force 
which here intervenes sin- 
gularly accelerates their 
upward progress. When a 
liquid has begun to penetrate, by means of endomose , at the 
extremities of the root, the density of the liquid ‘contained in 
these radicular extremities being thus diminished by dilution, 
there is a current formed for them in the interior of the root. 
After thtt the force known in physics by the name’ of capillarity 
promotes the ascent of the liquid in the more elevated part of the 
root. The ^teraal walls of each cell of the root exercise on the 
liquid which it contains the force of capillarity ; in other words, an 
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attraction which partly destroys the effect of gravitation, and 
determines the ascent of the liquid to a much higher level than it 
would attain in a larger tube. The phenomenon of capillarity is, 
then, added to the action of endosmose to favour the absorption of 
liquids by the radicular extremities. 

When the plant is furnished wi^h leaves, there is a third force 
which unites with the two others in accelerating the absorption. 
The leaves are the seat of a considerable evaporation. The water 
dispersed into the atmosphere in the form of vapour leaves a 
partial vacuum in the vessels ; this vacuum is immediately supplied 
by the afflux of the liquids flowing from the roots. In this 
manner leaf action is produced; this is a sort of suction which 
draws towards the leaves an afflux of liquid, which the radicular 
absorption is constantly compelled to supply. 

Thus endosmose , capillarity , and suction, in the upper part of 
the plant, are the physical forces which appear to play a part in 
the absorption carried on by roots. We ntust, besides^ in order 
to explain the great phenomenon of the life of plants, bring in 
a force very superior to all these physical actions. This is the 
action of vital force , that secret and invincible power which God 
only bestows and of which He alone directs the results. 


II. — The Stem of Plants. 

The stem is the axis of the ascending system of the vegetable. 
It is furnished at intervals with vital nodes , or eyes, from which 
spring the leaves, buds, and branches, arranged in a perfectly 
regular order. The root presents nothing of {^similar nature. 
This characteristic enables us easily to distinguish m the vegetable 
axis between.that which belongs to the stem, and that which is 
peculiar to the root. The stem is that part of the plant which, rising 
into the air, produces and supports the branches, boughs, leaves, 
and flowers. Through its tissues the liquids inhaled by the roots 
penetrate into the interior of the vegetable for the purpose of 
supplying it with nourishing juices, increasing its growth and 
maintaining its vital functions. 

The form, size, and direction of the stem depend on the part 
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which each plant has to take in the vast vegetable population which 
covers and adorns the globe. Plants which require to live in a 
pure and often renewed air, have a straight stem, either ftbust or 
slender, according to their individual habit. Where they require 
a moist and denser atmosphere, when they have to creep along the 
ground or to glide among the # brambles, the stems are usually 

long, flexible, and trailing. If 
they have to float in the air, sup- 
porting themselves on plants of 
more robust growth, o? to hang 
suspended from forest trees in 
graceful festoons and light gar- 
lands, they are ^provided with 
flexible, slender, and pliant stems, 
which enable them to embrace 
with their tendrils the trunks of 
trees or shrubs. Thus, nature 
fashions the outward forms of 
plants according to the part, which 
they are intended to fill, and ac- 
cording to the funct^ns which 
have been allotted to them. 

Nothing is more variable than 
the appearance of the stem in vege- 
tables and trees ; in their infinite 
variety they sometimes present 
to us perfect types of beauty 
. and elegance. Sculpture and 
painting have borrowed from the 
trunks of certain trees, models of 
architecture at once elegant and 
majestic ; types which have been 
handed down to us from the most remote antiquity, and which are 
still the models in use. Man has discovered in vegetable forms his 
first designs for adornment, construction, and grace. The stem 
of the Palm-tree and the Bate-tree, and the leaves of the Acanthus, 
formed a mfrdel for the majestic columns of the Corinthian order ; 
the leaves of the 'vine and the natural garlands of young climbing 
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plants furnished ancient art with types of ornamental design, 
which are still preserved in modem architecture. 



In botanical language, the stems of plant^are not always 
called by the same name. The stems of trees, as the Oak (Quercus) 
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Fig. 84.— Calm of the Bye. 


in our climate (Fig. 23), bear 
the name of trunk. The 
stems of the Granina* (grass 
family), commonly cylindrical, 
and nearly always indented by 
annular knots from which the 
leaves spring, are called the 
culm (Fig. 24) ; those of Palm- 
trees, which resemble columns 
crowned with a chaplet of leaves, 
are called stipes (Fig 25) — terms, 
however, which botanists rarely 
employ. 

The thickness and height of 
stems vary very much among 
vegetables. Whilst the trunk of 
certain exotic trees, as the mon- 
strous Baobab, attains gigantic 
dimensions, the stems of many of 
our spring plants, as those of tho 
Sassifrage, and the Early Whit- 
low grass {Drabaverna ) , scarcely 
attain the thickness of a thread. 
“ While crossing the Rio Claro,* 
a river in the province of Goyas, 
in Brazil/’ says A. de Saint 
ftilaire, “I perceived growing 
$n a rock a plant not more than 
t^ree linps in size, which I took 
at» first for a moss. It was, 
howler, a species of a superior 
order, and provided with a re- 
productive apparatus like our 
oaks and beeches. By the side 
of it gigantic trees reared their 
majestic heads to the height of 
a hundred feet.’ 1 

Accordingly as stems last one 
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year, two years, or more, they are called annual , biennial 9 or 
perennial. Aborescent stems which live a greater or less number 



Fig. 26.— Stipe of the Palm-tree. 

of years, and form solid wood, are said to be ligneous, or woody. 
The soft stems of annual, biennial, or perennial plants are called 
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herbaceous ; and the stems of the leek, the cactus, and some of the 
euphorbias, are called succulent. Fig. 26 represents the stem of a 
cactus in flower. • 

In a great number of plants the stem rises firm and straight 
into, the air. It is then called an upright 'stem. There are some, 
on the contrary, which have not consistence enough to keep them- 
selves upright ; they stretch along the ground, only lifting up their 
heads, so to speak ; these are procumbent steins ; or, being quite 
prostrate, they are fixed by adventitious roots or sunken, and are 
called creeping stems . 

Fig. 27 represents the procumbent stem of the Veronica 



officinalis. Others, like the tog, hang on to neighbouring bodies by 
the aid of their suckers or adventitious roots ; or, like the bindweed, 
they entwine themselves spirally round trees. The first are called 
scantfmt stem, the latter volubile. 

.'olubile stems do not all twine in thejame manner ; but the 
direction of twining of stems is invariable in the same species, and 
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Fig. 27.— Procumbent Stem of Veronica officinalis. 


go from right to left ; others, as the Hop (Fig. 28), go from 
left to right. “ The Lianas, which in the primitive forests pro* 
duce the most marked varied results,” says A. de Saint Hilaire, 
“ and which impart to these forests their most picturesque 
beauties, are ligneous plants, sodfc of them scandent, others volubile . 
These are the Bigonia, Bauhinia, Oissus, &c., and though they all 
need a support, yet each plant has a bearing which is peculiar to 
itself. Some lianas resemble wavy ribbons ; others are twisted, and 
describe large spirals. They hang in festoons, wind about among 
the trees, leap from one tree to another, and entangling themselves 
together, forming masses of leaves and flowers, so that the observer 
finds it difficult to distinguish to which tree it belongs.” 

These Lianas of the American forests, are very imperfectly 
represented in our climate by the Ivy, the Honeysucklg and 
the Clematis, the Bindweed, and the Hop-plant. The stems 
of which we have spoken are aerial \ but there are subter- 
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ranean stems. The Solomon’s Seal (Fig. 29) presents a subterranean 
stem, thick, fleshy, whitish, and indented on its upper surface 

with scars corresponding with 
the bases of old aerial stems 
(thence the name of seal which 
this plant has preserved). This 

submrranean stem terminates at 

* 

its foremost extremity with a 
l^afy and flower-bearing axis, 
placed behind a terminal bud, 
which will develop itself tho 
following year. Many plants, as 
the iris, flowering rush, water 
trefoil, and car ex, alike present 
subterranean roots. Fig. 30 
represents the subterranean root 
of the Iris germanica . 

These roots have received from 
botanists thename of rhizomes, from 
pifona, a root or root stock. They 
creep obliquely or horizontally 
under the surface of the soil, and 
vegetate at their most advanced 
point, whilst the hinder part is 
gradually destroyed by age. This 
inode of existence in subterra- 
nean roots is well exemplified 
in Fig. 31, which represents the growth of a sprig of Carex y so 
called from careo, “ to want,” its upper spikes being seedless. In 
this engraving is shown the horizontal and creeping axis, which 
represents at once scales or modified leaves and roQt-fibres, and 
which sends out leafy shoots at intervals; * The shoot 1 is only 
one year old, — in the next spring it will assume the form of the 
shoot 2 ; the following year it will bear flowers and fruit, as in 
3 ; the production of fruit will mark the term of its existence, 
as shown in 4. Fig. 32 is the Maize plant (Zea Mays). 

Another very remarkable kind of subterranean root is that 
which forms the central or essential part of bulbous plants. Cut 
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the bulb of a hyacinth or lily longitudinally ; it will be observed 
that it is composed of a fleshy surface, more or Jess conical in the 
upper pprt, and truncated below, constituting a short Btem, with 
intemodes or knots placed very close together. This surface gif es 
rise, at its upper face, to fleshy scales, which are modified leaves 
pressing one against the other, and to a central bud formed of 
leaves and' rudimentary flowers, whilst from its lower face spring 
the root-fibres. In ‘the Hyacinth (Figs. 33 and 34) the scales form 



Pig. 29.— Solomon's Beal. 


complete sheaths, which grow one over and round the other, and 
its bulb is tunicated. In the Lily (Figs, 35 and 36), the scales are 
smaller, and overlap one another like tbe tiles on a roof of a house ; 
its bulb is scaly. In the Crocus (Figs. 37 and 38) the base of the 
stem is extremely broad, of a globular or depressed shape, and 
only produces a few thin and membranous scales ; its bulb is said 
to be solid and superposed , several stems rising out of its upper 
surface. 

* The rhizome and the bulb are only distinguished from each 
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An acquaintance with the ligneous stems of forest trees is inter* 
esting in more than one respect. Nature has collected all her 
powers to give to trees the strength necessary to resist the dangers 
and the causes of destruction which threaten them. Their wide- 



Fig. 31.— Subterranean stem of Carex, with shoot* for four years. 

spread and b^phy summits, the immense mass of foliage which 
they support, and the great height to which they attain at the end 
of their growth, expose them to the fury of tempests. Their 
trunks must be immovably solid, in order to brave all the violence 
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of the winds. Nature has constructed them with the particular 
aim in view of resistance. Year after year, she accumulates in 
their interior successive layers of increasingly solid substance. In 
proportion as the vegetable increases in size and needs a more 
powerful support, the interior concentric rings, whioh by their com- 
binations form the strong and compact tissues of our forest trees, 
are compressed, and more and more consolidated. In its origin 
— that is to say, at the'moment when the young stem, just sprung 




Fig. 37.— Section of a Crocu» Bulb. Fig. 88.— Bulb of the Crooua. 

up out of the ground, begins to rear itself in the air— nothing is 
observable in its interior except an abundance of pith, surrounded 
by its breathing vessels (trachea). But as the plant increases, 
new elements interpose between the pith and the bark ; and when 
the trunk has* lengthened and strengthened, it presents an internal 
strmsture complicated enough, and well calculated for resistance 
to all outward forces. A mere glance at the section of a log of 
fire-wood, informs us -that the stems of forest trees present three 

D 
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essential parts, namely, pith at the centre/ surrounded by woody 
fibre, and exterior bark. Let us examine more closely each of 
these parts in an indigenous tree. 

* The pith forms a sort of column in the centre of the woody axis, 
as in Fig. 39/ which represents an horizontal section of the trunk 

of the maple. In very 
thick and old stems* 
the diameter of the pith 
appears very small, 
and for a long time it. 
1 was even supposed that 
in the trunk of very 
old trees, pith com- 
pletely disappeared. 
But it is not so. It is 
asserted thafe accord- 
ing to exact measure- 
ment and observation 
the diameter retains 
perceptibly and inVa- 
,3 £ riably the same pro- 
ng. 39. Horizontal section of a Maple-tree. portion from the ti&e 

when the young ligneous axis' has begun to solidify, up to the 
period of its maturity. The pith is formed by a combination 
of cellules , or cells, to use the scientific term. 

Cells are simple, primitive organs, which are present in every 1 
vegetable structure. It is a sort of sac or cavity, surrounded by 
walls of transparent membrane ; a vegetable cell, in short, is well 
represented by a soap bubble. A cellular mass without intercellu- 
lar spaces may be compared to an aggregation of soap bubbles, 
pressed against each other. The cavity is completely closed ; 
sometimes it is empty, sometimes it is filled with vegetable matter. 
Fig. 40 represents the transverse section of a cluster of young 


vegetable cells ; they are, as we see, nearly circular in form. When 
they have become larger, they mutually compress each other, 
so that their form, at first nearly circular, becomes polyhedral^ as 
represented in Fig 41. 

The pith of young-trees, as represented in Fig. 40, is, as we have 
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&aid, an aggregation of cells, at first nearly circular, which become 
polyhedral from compression as the stem increases in size, and this 
is the medulla or Medullary tissue of which the* central column pf 



Fig. 40.— F<%ht*lral tissues of the Pith. Fig. 41.— Prismatic cells of the Pith. 


most forest trees is formed. This medullary tissue is totally 
deficient in vital energy in its central parts. 

Between the pith and the bark we find concentric zones, which 
bear the name of ligneous layers, the aggregation of which form 
what is commonly called wood. If we examine the trunk of the 
oak, the apple, or the cherry-tree, a very sensible difference is 
observable between the innermost woody layers, which are of a 
darker colour and denser tissue than the exterior ones, which are, 
on the contrary, of a paler hue and softer texture. In Fig. 42, 


which represents a vertical 
section of an oak of eigh- 
teen years* growth, the 
sap-wood {alburnum) is 
represented by the letter a, 
the wood by the letter b, 
the bark by the letter e. 
The pith is in the centre, 
with the starry appearance, 
which, in the oak, it often 
presents. The medullary 
rays , to which we shall 
now return, are very ap- 
parent in this section. The 



Fig. 42.— Vertical section of the Oak of eighteen 
yean* growth. 


nanie of sap-wood {aWwr- 


num) is given to the outside layer of wood, and that of heart- 
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wood {duramen) to the innermost ones. * In some trees, and 
nolably hi those which are not hard grained, as the poplar, 
•willow, and chestdut, the line of demarcation* between the wood 
and the sap-wood is slightly marked. In hard woods, on the 
contrary, it is strongly defined. Thus, in ebony the heart-wood 
is of an intense black, whilst the sap-wood is white in the Judas 
'tree the heart is yellow and the sap-wood white ; in the Pkillyrea 
(mock privet) the heart is red and the auber , or sap-wood, white. 

Workmen who work in wood are well aware that the sap-wood 
is much less solid than the heart, and that the4atter only ottght 
to bp employed for wood work. Examined in masses, the ligneous 
layers are hardest at the centre; but (Fig. 43, woody fibres 
magnified) studied individually, each layef is more com- 
pact towards the exterior. Neither are all the layers of 
an equal thickness, whether compared with each other, 
or in their several, parts. 

The substance which prevails in the wood, and that 
which gives it its hardness, is the woody fibre , represented 
in Fig. 43. This is an elongated cellular substance, ter- 
minating in a point at the two extremeties, as there re- 
presented. The walls of the cells of which it is composed 
are very thick, generally so thick that their interior 
cavity is much reduced. This thickness, as well as the 
colouring of the fibres, varies with the different parts of 
wood, with the age of the stem, and even with the nature 
of the tree^that is under examination. The woody fibres 
press end to end one against the other, and become so 
entangled as to' constitute what is called a fbrous tissue, 
very difficult to pierce when cut across, but, on the con- 
trary, easy enough to divide when cut longitudinally. 

This ligneous fbre is not the only element composing 
wood* Gut transversely a branch of the vine (a plant in 
43 , which the substances we are* going to speak of acquire a 
W ^iS!T considerable volume), and apply the eye to one end ; if 
the branch is straight, you will see the light at the other 
end. Examine the surface of the section of the branch, cither 
with the naked eye or with a magnifying glass, and it will be 
observed that it is perforated with a considerable number of small 
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holes, of unequal size. If you introduce a hair or a very fine 
thread into one of these openings, you will succeed in passingHhe 
thread to the othey end of the branch. Continuous canals, there- 
fore, exist in the interior of the vine branch. These canals, 
formed of a membrane peculiar to them, are the sap vessels. 

If a portion of. the transverse surface of a log of oak or elm is 
neatly cut, it will be observed that the inside edge of each ligneous 
zone presents a certain number of small holes, clearly perceptible 
to the naked eye, or at least with the help of a common lens: 
these are the or^ces of rather voluminous vessels. In the centre 
oi the ligneous zone th$ vessels are much smaller, and sometimes 
almost imperceptible. Examine the wood of the hornbeam , lime y 


or maple-tre % in the same manner, and it will be observed that the 


internal edge of the zone is not now occu- 
pied by large vessels, but is almost entirely 
riddled by the orifices of smaller and more 
evenly-sized vessels, which become indis- 
tinct towards the external edge of each 
zone. These are called the lymphatic 
vessels . 

What is the structure and fimction of 
these different vessels P They resemble a 
cylinder, with obstructions placed at inter- 
vals, more or less marked, having also trans- 
verse lines or diaphragms intersecting them 
at brief distances. Sometimes the remains 
of these diaphragms correspond in the in- 
terior of the vessel to these contractions and 
lines. In one word, these cylinders appear 
fortaed of cells, placed end to end, the par- 
titions of which have been destroyed. Their 
exterior walls show certain points, rays, 
and net-work, presenting very beautiful 
forms, which result from the unequal thick- ' * 
ness of the walls, inequalities which are 
the result of certain laws regulating their 



existence. Fig. 44 represents these vessels in the melon. From 
the peculiar appearance offered by their external covering, which 
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is marked with small dots, furrows, and streaks, they are called 
dotted vessels and striated vessels. 

^ There is a particular part of the wood, however, in which the vessels 
are of a very different nature from that just indicated. We find them 
round the pith, in the innermost portion of the woody circle, and 
never anywhere else. These vessels, with the slender fibres which 
accompany them, have received, and most improperly retained, 
the name of the medullary sheath. We say improperly, for here 
there is only 0 combination of vessels, and no sheath. The image 
which this word recalls is not of a nature to eipble us to under- 
stand the important modification of structure which belongs to the 
innermost vessels of the woody circle, 
are the air-vessels, or trachea , of the system. 

Fig. 45 represents the central part of a 
piece of tree as seen in the microscope, with 
a very strong magnifying power. In this 
central portion, which has been most im- 
properly called the 'medullary sheath , we see 
the tracheae , that is to say the air-vessels, of 
which we are speaking, on one side touch- 
ing the pith at the centre of the stem, 
on the other side in contact with the woody 
fibre. 

The structure of these tracheii is very sin- 
gular. They form masses of elongated fibre, 
which is still moTe slender at the extremities. 
Any one would believe at the first glance that 
these vessels were very finely streaked diago- 
nally, and that their external coat is con- 
tinuous ; but if the slightest pulling is used 
towards them, they unroll like a spiral spring 
These vessels are, then, formed of a spiral 
thread, twisting round a cylinder with con- 
.^uid^ypmi^dtty tiguous spiral turns, which are joined together 
bbrea. ^ by a membrane, which is so extremely thin* 
t&at it is difficult to find the traces of it when the spiral tube has 
been um$>Ued. 

There is one final peculiarity which marks the section of the 
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stem of one of our forest trees. It is that assemblage of diverging 
limerwhich bear the name of medullary rays . In a transverse 
sectjenof the stem of a tree, the mass of wood is traversed by a 4 
great number of radiating lines, all of which start from the back 
and converge towards the pith, or medulla. But they do not all 
reach it ; there is a certain number which stop short in some of 
the layers, more or less deep in the trunk, without reaching the 
pith. The90 radiating lines result from the transverse section of 
the cellular laminae, the edge of which we thus see, and the length 
andtfiliickness of which are variable. 


' R M 
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Fig. -H. — Medullary my» dt the Cork-tree Fig. 47. — Medullary raye of the Maple, 

(horizontal section). 

Fig. 46 represents the medullary rays of a trunk of Cork-tree 
( Quercus suber), in a transverse section. Fig. 47 shows the same 
organs in a similar section of the stem of the Mapli , Magnified by 
means of the microscope. In this last, rm are the medullary rays, 
which go from the centre to the circumference of the stem. The 
tracheae , the ligneous fibres , and the vessels, are represented by the 
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letters T, fl, v, and the pith by the letter m. To make this more 
dear to the reader, we avail ourselves of an illustration borrowed 
from Mr. Christopher Dresser’s "Rudiments of Botany ” (Fig. 48), 
in which a is a' horizontal section of an exogenous stem, that is, 

of a stem consisting of pith, 
d h wood, and bark, which is 

enlarged by external addi- 
tions. a b c are the cellular 
mass of the stem, in which 
^ bundles of woody fibrqfcjf, 
have been deposited. ^By 


have been deposited. ^By 
J * the disposition of these bun- 
dles, the cellular matter has 
become divined into a 
central portion, a, which is 
the'pith, an outer portion, c, 
which is the bark, or corticle, 

\^jpi \ / and the plates, b, intervening 

c \ a between the bundles of wood- 

ri^, 4b. — Section* of an exogenous stem. fibre which connect the bark 

and the pith ; these are the 
medullary rays or plates, b is the section of an older stem, in 
which a bundle of woody fibre has been deposited between each of 
the older bundles, a , pith, b, medullary rays, c, cortex, or bark, 
b, bundles of wood-fibre. 

The vertical section c represents a portion of a stem with the 
bark removed, showing that the bundles of fibre d do nqt descend 
vertically through the cellular matter b, but in waved lines, 
dividing the cellular into lenticular masses, which form the medul- 
lary rays or plates b. 

Most trees are provided with medullary rays of only one kincta 
A few onlj present thick and thin rays together. Thus in the 
Oak or the Hornbeam we find both thick and thin rays, whilst in 
Willow and Maple the rays are visibly equal. 

Whilst the* fibres and vessels never contain solid nutritivg 
matter, the cells, which, by their junction, form the medullaig 
rays, are fhe seat of an abundant production of small granules of 
starch. 
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The bark of trees is essentially composed of fibrous and cellular 
tissue ; but it is easy to understand how varied are the forms, dis- 
position, and structure of these sub&tanceto, when we consider the 
extraordinary variety in the appearance of the bark of trees, and 
the diversity of their products. To explain everything which 
relates to the structure of the bark, would lead us into details 
which our space does not permit. We must therefore limit our 
remarks, and content ourselves with pointing out the principal 
characteristics of bark, considering generally the trees of our own 
clima|p. Briefly, the young stem is invariably covered with a 
thin cuticle, tlfe epidermis . As the stem increases, new bundles of 
woody fibres alp deposited in regular annular layers one in each 
year, the news layers being deposited outside those already 
formed. The new layers of bark and wood are thus formed almost 
in contact* being juxtaposed. The epidermis covers the bark, as 
it does every other part of the vegetable, but its existence is alto- 
gether ephemeral. It is destroyed at an early stage as much by 
the growth of the vegetable as by the action of external agents. 
It is otherwise with the suber, which forms the next layer, the 
cells of which are of a cubical form, and are closely united to each 
other with thin walls or partitions, without colour at first, but 
afterwards they acquire a brownish colour. 

In many trees the suber is very slightly developed. But this is 
not the case with the Cork-oak ( Quercus suber). In this beautiful 
tree, which furnishes man with one of his most useful commercial 
products, the suber ous layer acquires an extraordinary thickness ; 
it is, in short, the substance known as cork, in Latin suber, whence 
the specific name of the tree. When about five years old the suber, 
which constitutes the greater part of the bark in the cork-tree, 
begins to make a remarkably quick growth ; then all the energy 
of its vegetation seems to concentrate itself on this part of the tree. 
New cells appear on the internal face of the primitive zone, pushing 
the exterior cells which preceded them. Independently of these 
cells, the successive accumulation of which constitute the mass of 
cork, others are formed which are shorter, darker in colour, of a 
fUMtar plate-Uke form, which divide the mass of cork into successive 
zones of growth. This mass attains by degrees to a considerable 
thickness. If left to itself, it would crack so deeply as to become 
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unfit for the uses to which cork is destined. It is necessary, 
therefore, to strip it off before it acquires this hard and^l^ired 
O^gisarance/ 

Barki% or peeling off the suber of the Cork-oak does no injur} 
to the “tree, it is so managed as to avoid injury to the newly 
fb?med tuberous layer , and consequently to the living and under- 
lying layers of the bark. The operation is usually performed when 
the trees have attained the circumference of ten or twelve inches. 
The process is performed during the summer months, by cutting a 
longitudinal notch in the trunk of the tree, intersecting ij with 
several transverse incisions distant about forty inches from one 
another. The bark is then beat in order to break away the 
adhesion of the cork to the living layers, and serrate the under- 
lying tissues. The bark is then detached in the shape of cylin- 
drical pieces, by means of the handle of an axe, made crooked and 
thin at the end, as represented in Plate III. 

The CouK-TkEE is peculiar to hot countries. Algeria possesses 
several forests of this tree in course of working. Spain has long 
been celebrated for its produce. The crops of cork are generally 
gathered, in each forest, once every eight years. The suber lies 
- immediately over a cellular mass of a very different nature. 
The cells which constitute this layer are polyhedral, they are 
thicker and more loosely joined, and of a greenish colour. This 
colouring is owing to the presence of Chlorophyll , a matter peculiar 
to all the green organs of vegetables, which is applied to the 
internal face of the cellular walls. Chlorophyll presents itself, in 
A mature state, under the form of very small rounded globules, 
formed of albuminous and fatty matter, sometimes enclosing small 
kernels of starch in their interior, and appearing to be super- 
ficially penetrated by the green colouring matter. 

To these three cortical formations a fourth must b$ added whion 
bears the name ,of liber > and generally appears formed of rows 
composed of substances with thick and thin walls alternately. 
The first are fibres of a brilliant white, longer and more slender 
then .the ligneous fibres ; their walls are very thick and are often 
dotted and extremely tough. 

ThAfiftoes of liber render an important service to human industry, 
since they furnish the materials for ropes, thread, and the strongest 
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as well as the most delicate cloths. In Fig. 49 the fibres of. 
Hemp (Cannabis saliva) are shown as* a common example o^the 
vegetable substance known under the name of liber. These fibres 
are joined in bundles. The bundles are arranged in concentric 
circles, frequently joined to one another by 
anostomose at the extremities, and constittte 
very thin super-imposed layers, which appear 
like a sort of tissue, of a more or less loose 
texture. The whole of these layers together 
were formerly compared to a hook, every leaf 
of which woulf ; represent a layer. Thence 
the rather unsui able name of liber . 

The stratum paving thin walls is formed 
of cells, which, in spring, enclose fecula and 
some very remarkable fibres, the very thin 
walls of which are extensively punctured and 
covered by wonderfully delicate meshes of 
network, with interstices often not more than 
tttWIi part of a line in diameter. These fibres, 
whose physiological functions appear to be 
considerable, are called reticulated fibres. 

We cannot conclude our examination of 
bark without noticing the existence pf a 
product which Utterly has singularly occupied 
the attention of botanists. We mean the 
iatex and t^ laticiferous vessels. 

In the bark and in the pith of some trees, vessels are noticed 
very different from those we have hitherto spoken of. . They are 
remarkable at once for their structure and their contents. They 
are tubes simple or ramified, sometimes completely independent, 
sometimes attaching themselves one to the other in a continuous 
length. Wh^e the vessels traceable in the woody fibres are formed 
of cells which can be separated one from the other by the use of 
proper means, the cells constituting the laticiferous vessels are, on ‘ 
the contrary, so intimately blended together that neither mechanical 
nor chemical action can separate them. 

The laticiferous vessels contain a juice, generally coloured. It 
is easily proved, under the microscope, that this liquid is composed 



Fig. 49. — Liberine fibres of 
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. of an uncoloured serum, holding in suspension numerous and very 
smfil globules, to which it owes its colouration. This liquid is 
called latex. But what strikes the observer as above all remark- 
able, is the circulating movement which is the property of latex. 
The transparency of the vascular walls, and the presence of the 
granules, render this nftvement very perceptible in some plants. 

The latex is very abundant in certain vegetables. Place on the 
object-glass of a microscope, and under a thin plate of glass, for 
instance, a young leaf of Chelidonium laciniatum , — better known as 
celandine, which is said to J)e so named from 
its being in flower when thaswallows arrive, 
(Fig. 50), still attached to the branch, or a 
sepal of the same plant, of jwhich the latex is 
an orange yellow ; or a petal of the Poppy, 
of which the latex is white ; or a stipule of 
Ficus elastica (one of the Caoutchouc trees) ; 
we shall see in all these cases the latex 
descending in one branch of the net- work of 
the laticifCrous vessels, and ascending in 
another, returning sometimes to its point of 
departure, and, in one word, circulating Vith 
a rapidity greater in proportion as the tem- 
perature is warmer and vegetation more 
active. Gutta-percha, caoutchouc, and opium 
proceed frqm the latex of eeraain plants. 

The elements entering into th^compositiog 
of the trunks of forest trees are, as we see, 
rather complex. Having described each in 
Fig, Ao.— Lactifferoua vessels in their turn, it will be instructive to bring the 

Celandine. 0 

whole of them under the eyes of the reader. 

Fig. 51 represents a section, both horizontal and vertical,^ a 
trunk of the Maple ( Acer campestre). The substances embraced 
by the lines marked No. 1 represent the wood of the first year, 
those in No. 2 the woodi formed during the second year, and those 
in No. 3 the substances forming the corticle, or bark. In the 
centre of the stem, m represents the pith, the cells of which are 
polyhedrio. The trachea , or medullary sheath, coming next to the 
pith and enveloping it on all sides, are represented by the letters 
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t, km. Then follow three groups of ligneous fibres, kb ; the wood 
Vessels, vp, are placed alternately with three groups of woody 
fibres. The bark, enclosed by the line marked 3 t succeeds these 
substances, the fibres of the liber being represented by the letters 
fc (cortical fibres), and the elements of the suber by the letters ks, 
thefeticiferous vessels by the letters vl, and the herbaceous layer 
by the letters ec, the epidermis, ep, bristling with hairs, forming 
the external surface of the trunk. * The medullary rays are plainly 
enough observable on the horizontal edge; they commence with 
the pith, and stop with that part of the wood which belongs to the 
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Fig. 51.— Transverse section of the trunk of the Maple. 


second year’s growth asjuidicatcd in the vertical section by the 
letters rm. 

Having reviewed all the constituting elements belonging to the 
trunks of forest trees with membranous leaves, we have now to speak 
of the structure of the stems of evergreen trees. Evergreen trees 
(Pines, Firs) are at once easily distinguished from the trees we have 
been considering by the structure of tlftir wood, which is exclusively 
formed of large fibres, without any appearance of thick vessels. 
These woody fibres (Fig. 52) present besides the singular peculiarity 
of exhibiting on each of their lateral faces — namely, those which 
look towards the medullary rays— a row of dots or punctations, each 
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surrounded with a very remarkable cavity (alveola). The wood is 



traversed by resinife- 
rous duets , which are 
a kind of interstice in 
which tft resin pro- 
duced by the peculiar 
cells surrounding it is 
deposited and accumu- 
lates. Fig. 53 repre- 
sents the transverse 
section of* the stem of 
Fir^ree. We see that 
evergreen trees, like 
forest trees, present 
a central medullary 
canal, concentric 
woody layers, and 
cortical layers. But 
the wood- vessels have 
no existence in these 
stems, and the medul- 
lary rays are scarcely 
visible. The stem 
thus £med is said to 
be exogenous, from 
“without,” and ytv- 
vau),“ I produce.” All 
indigenous trees,’ and 
a vast number of our 
smaller shrubs <v and 
plants, have this form 
of stem. 


The general appear- 
ance of palm-trees is 
very different from 
that of our indigenous 
trees, — their long and 
drawn out stem (Lat. 


Fig. 53.— Transveree section of the trunk of » Fir-tree. 
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stipa), perceptibly .equal in thickness from the base to the summit, 
and completely bare, that 
is, not divided by boughs 
and branches, making 
them like q£ie tall column 
surmounted with ,a thick 
tuft of leaves. What is 
the interior structure of 
this stipa ? To* give an 
idea of its formation, we 
must first understand that 
the growth of the Palm - 
tree differs from that of any 
group of trees we have Fig. 54 —Section of the stem of a Palin, 

hitherto considered. Palm - i» k * „ 

trees do not, like our ever- \ / » \ s 11 

green and forest trees, in- I ’ \ f 

crease their growth by 
concentric layers, deposited 

botweeq the wood and the \ * / c c 

bark. The interior struc-£ \ \ / 

ture, therefore, must show ' / 

arrangements very different \ 

from those w^have been b . 

describing. Here there is \ / * 1 

no single central canal n m 

destined to hold the pith, . ( 

no concentric layers dis- * 1 \ 

tinctly separating the pith, ^ 

the wood, and the bark ; I 

• no medullary rays diverg- A n I , j 

ing from the centre to tho \i Y\ 

circumference. If we cut n (111 

* the stem of a Palm across, 4 j 1 1 W I 

we shall immediately' see |_ III I ill 

that it differs as much from F [ g l 5 . 1 ThMretlc nean , howtng the 

the trunk of our trees in its ' * ,ructuro of e*« r^j»« 

inmost organisation as it does in its outward appearance. We look 


Fig. 65.— Theoretic figure ehowing the internal 
• structure of the Palm. 
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in rain for the central pith, the concentric zones, the radiating lines, 
which so plainly characterise the wood of our indigenous trees. 
We should see, on a groundwork of palish colour, little spots of 
a deeper tint, formed by a more solid tissue. These little rounded 
or half-moon shaped spots are more numerous, mqj| crowded, 
higher coloured,jpnd in general larger towards the circumference 
of the stem than they are in the central part. This stem is called 
Endogenous, from evSov, “within,” and *y evvaw, “I produce.” This 
stem, therefore, appears at first right formed of two descriptions of 
tissue, one rather soft and pulpy, forming the bulk, so to speak, the 
other very solid, forming little islets in the interior of the former. 

Microscopic examination has shown us that the first of these 
tissues is exclusively formed of cells, and may be^ompared to the 
pith of our indigenous trees. It is traversed also by vascular 
bundles or very tough fibres, the tortuous course of which may be 
traced theoretically by the help of Fig. 55, in which letters a, b, c, d 
represent the different interlacings of these fillets in the middle of 
the pith. The fibrous fcundles which traverse the stem of the 
Palm and other trees belonging to the same natural group, present 
arrangements which are veiy interesting to understand. The 
anatomical structure of each of them^pes not appear to be alike 
through their whole length ; it seems to become more simple the 
farther they are distant from the point where they leave the stem 
to pass into the leaves. In this higher part, at the end of its 
course, the fibrbus bundle of which we speak is invested with the 
characteristic structure of the stems of our indigenous trees, 
including the medullary sheath ; presenting, in fact, tracheae, 
punctated and striated vessels of a greater or less size, ligneous 
fibres, and other peculiarities of indigenous stems. 

The Tree ferns of warm climates approach in their appearance 
much nearer t %Palms than to our indigenous trees. Their slender 
trunks, trimple and branchless, and of nearly equal thickness from 
the base to the summit, support at a great height a tuft of leaves. 
Nevertheless, Ferns differ much from Palms in their internal 
structure. Bound an abundant pith voluminous vascular bundles 
are <|r aw n out, showing in the transverse section of 1% stem a 
winding form, more or less irregular and hieroglyphic, and grouped 
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in circles towards the circum- 
ference of the trunk. This is 
shown in Fig. 56, representing 
the horizontal section of the 
stem of a JRree Fern. 

The reed-like bundles tra- 
verse the stem of the Tree Fern 
from top to bottom, presenting 
a dark edge, formed of very 
tough fibres, impregnated with 
a dark brown colour, con tainin g 
cellular tissue and a few vessels 
of different sdH;s. Among 



these vessels we shall particu- 
larly notice some prismatic 




Tig. 56. -Section of the item of a Tree Fern. 


tubes, which show on each of their faces horizontal clefts verv 


close to each other, and at equal distances, called 


scalariform vessels . Fig. 57 shows the structure 
and relative arrangement of the walariform vessels 
in tho trunk of a Fern-tree. These vessels are 


represented under the itffcroscope. “Here,” says 
Mr. Dresser, “the woody matter contained in the 
stalks of some leaves is transmitted into the stem, 
retaining the same disposition it did in the leaf 
stalks, in which case it surrounds the central cellular 
axis (Fig. 56) ; and the cellular apex of the stem 
grows and develops new leaves, the new portion of 
the stem beihg formed at the summit. Hence 
plants with this form of stem are said to be acroge- 
nfhis , from aicpB, a “summit/’ and yevvatS, “produce/’ 
or summit growers. All ferns have stems of this form. 

Although the Tree Fern has no close resemblance 
to the stem of either exogenous or endogenous plants, 
it seems to be more closely allied to the latter. 
Thus the rind or bark consists of layers of cellular 
tissue only, marked by the cicatrices of leaves or 


fronds, flowing that its leaves are produced at the 
Summit only . * Fern-tree. 


Fig. A8.— Pollard Willows in blossom. 


Of BiTds. 

We have studied the tortuous and deformed roots, and denuded 
trunks of trees ; before considering the branches, the boughs, the 
leaves, and the flowers which decorate them, we pause at the organ 
from which emanate all these elements. We spfcak of the crud, 
which hides under its delicate green envelope the source of 
these brilliant, ornaments of nature of which every year witnesses 
the birth and death. The bud is, in fact, the cradle of the young 
plant. This organ alone is capable of reproducing a new in- 
dividual, and the horticulturist is familiar with many wonderful 
multiplications of species through its means. In ordinary circum- 
stanegs, however, the bud is not intended to be separated from the 
mother plant : its function is to nourish, strengthen, and increase 
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in growth until it becomes an organ concurrent with the others in 
the life of the plant. 

The bud may therefore be considered as a fundamental element 
in the plant* which, without it, would soon perish. It is the bud 
which year by year repairs the losses, supplies the flowers, the 
leaves, the branches which have disappeared. Through its means 
the plant ino£pses in growth. Through it* its existence is pro- 
longed. The bud is the true renovator of the vegetable world. It 
may be said, in fact, that a plant is all bud ; there is scarcely any 
part that does not produce them ; the roots, the leaves, the flowers 
even, may accidentally give birth to buds, for nature never loses 
sight of the phenomena essential to organic life — namely, the 
production of new beings. , 

Buds are of two kinds, namely, buds which produce leaves and 
branches, and buds which contain at once leaves and flowers. 

The leaf bud is a scaly coneform organ placed on the axis of a leaf 
— in fact, a rudimentary leaf^or branch, so to speak, formed as the 
growing season is about to close: it is, therefore, rather the 
cradle in which the leaf is to be nursed in the coming sp ring , than 
the parts of the leaf itself in a rudimentary condit idjp r The 
growing point is composed of cellular tissue possessing special 
powers of vitality and growth, and in direct communication with 
the. horizontal system of the pith of the stem. 

The 'arrangements of the scales of buds are very various : the 
scales being rudimentary leaves, the arrangements of scales are 
also the arrangements of leaves. Some of their forms are familiar 
to us. There are no vascular structures within the point of the 
bud itself, but spiral vessels and woody fibre approach near to the 
base of the cone. 

* The flower-bud, on the other hand, is a stationary growing focus 
surrounded by rudimentary leaves, the growing point of which 
has become quasi-paralysed, and has no power of elongating 
itself; it is, in short, a stunted branch, from which, the power of 
elongating itself by growth has been withdrawn, for it is well 
known that a stagnation of the juices is favourable to the product 
tion of flower-buds. 

It is then necessary to avoid confounding the leaf-bud with 
the flower-buds, which contain only the flower ready to burst, to 
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astonish, with its beauty and disappear. A rose or pink bud only 
encloses the flowering petals ready to open ; while the leaf-bud, in 
its serried and complex mass, includes all the elements necessary 
to the production of a young plant, and as we shall see, it suffices 
to produce a new individual. 

Buds are the first age and the earliest form of the vegetable 
axis; they occupy the summit of the axis, viz., 0xe arm-pit or 



axil which they are destined to prolong. In the case of herba- 
ceous plants in general, and with a great many trees of equinoxial 
countries, whose vegetation, so to speak, is increasing, the buds are 
naked , that is to say, all the young leaves resemble each other, and 
give out true leaves, as they enlarge. But in countries where the 
winter, more or less vigorous, would destroy the delicate organs, 
the external leaves which cover the others are subjected to modi- 
fications which transform them into protecting organs. They are 
changed into scaly coriaceous membranes, frequently furnished on 
the interior with an abundant down of a thick hair, or with a 
coating of resinous juice, insoluble in water, and preserving con- 
siderable warn^h. Under this shelter the rudiments of the young 
plant are so effectually swaddledup, so to speak, as to be thoroughly 
protected from the external air. Experiment proves that where 
the buds are detached from the tree, and the wound covered over 
witlfa varnish, they have remained for a long time under water 
without experiencing the least change. 
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The scales are modified leaves then, but it is not always the some 
part of the leaf which constitutes them. Nature employs divers 
processed for transforming a leaf into a scale. Again, between 
the scales of a bud and the leaf which they enclose, we frequently 
find a series of intermediate forms which throw considerable light 
on the metamorphoses of which the leaf is the seat when it passes 



Fig. 62. — Gradual transformation of the leaves of the Currant {Hike*) 
into scales and leaves. 

• ♦ 

insensibly from one state to the other. Fig. 62, 
which represents the Currant leaf ( Ribes ) gradually 
passing from the leaf to the scaly state, shows suffi- 
ciently the transition from the one organ to the 
other, to render any further detail unnecessary. 

The leaves are not always disposed in the same 
manner upon the bud, whether we consider 
them in their isolated state, or in the position they 
occupy in reference to the others. The mode of 
foliation sometimes becomes a characteristic very 
# useful to the forester when he wishes to acquaint 
himself with the constitution of the trees during 
winter. 

Let us consider each leaf independent of the 
others, and behold the different situations that the 
leaf may assume towards the interior of the bud. . It may be folded 
up transversely in such a manner that the upper yurt rests over 
the lower, as in the Tulip- 1 reef (. Luriodendron tulipifera ), Fig. 64. 
It may fold in its length in such a manner that one half of the 
leaf may lie over the other half, as in the Almond-tree 
(Amygdalis sinensis ), Fig. 65. It may be folded several times 
in fan-shape, as in the graceful Birch-tree (Fig. 63) ; rolled round 


Fig. 63.— Bud of 
the Birch. 
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itself, as it were, as in the Indian Shot (Cattna Indica), Fig. 67 $ 
rounded on both edges, which reflect each other outwardly, as in the 
Dock-weed ( Rumex ), Fig. 72, or inwardly, as in the Poplar 
( Populus alba), Fig. 66. 

We need not enter into more minute details on this subject. 
Figs. 68, ($9, and 70, which represent vertical sections of the Sage 



Fig. 68. — Transverse leaf of Fig. 09.— Bud of Iris. Fig. 70.— Section of 

Sage bad. # a bud of Lilao. 


( Silvia officinal\ g), Lilac (Syringa vulgaris ), and the well-known 
Iris, will suffice to prove the mutual connection of the young 
leaves in certain vegetables, while they are yet shut up in 
the bud. 

In most trees of temperate regions the buds make their appear- 
ance in spring, stopping at an early stage of their development, and 
only elongating themselves in the following spring. They ramify 
slowly, and it is only once a year that branches are produced. 
Nevertheless, in the case <tf the Peach-tree and the Vine, two 
generations of branchos are produced. The cause of this is, that 
their scaly buds have remained stationary during the autumn and 
winter df the preceding year, have elongated themselves in the 
spring and given birth at the axils of their leaves to. buds, which 
in place of remaining stationary, and developing themselves only 
at tho commencement of the approaching season, grow without 
interruption, and produce new branches. French horticulturists 
have given the name of prompt-buds to these shoots. Branches 
which, on the other hand, only carry scale buds, and develop them- 
selves the year after, are called dormant buds. 

We have spokeif of normal buds, which are borne on the axils 
of the leaves, or which terminate the axis. There are others which 
present themselves without any order, and the exact spot where 
they present themselves cannot be foreseen. These are adventitioui 
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buds : they present themselves on all parts of the vegetable, now 
upon the stem, the leaves, the flowers, 'and the roots. The root of 
the Sumac, or Stag’s-horn-tree of Virginia {Rhus Cotiwus ), for 
example ; of the Dutch Poplar or Pollard Willow {Salix Alba) ; of 
the common Acacia, and many others, run horizontally in the soil 
very near theb surface, producing adventitious buds, yrhich root 
themselves rapidly, and rapidly multiply the pjpnt, so that in a few 
years they become a considerable nuisance. 

The formation of adventitious buds is*frequently produced by 
accidental irritation. The wheel of a cart, for instance, grazes the 
trunk ; or the root of a tree is wounded by the passing plough- 
share, and an adventitious bud results. If we cut down the head 
of a group <5f forest trees ; the plants which, left*, to themselves, 
would have become stately trees, are transformed into stunted groups 
which cover themselves afterwards with branches, all of the same 
age and the same strength ; they have been trans%rmed from trees 
of stately growth to pollarded dwarfs. In the case of the Willow, 
this principle of adventititious budding has been largely utilised. 
Willows of enormous trunks, but short and deformed, surmounted 
by a thick tuft of branches, as in the engraving at the head of this 
chapter, are commonly known as pollards, and owe their singular 
appearance to the regular and periodical cutting to which they are 
subjected. In consequence of this mutilation, a great number of 
adventitious shoots are formed, which subsequently produce so 
many branches of like size. These branches are cut to make 
supports for young trees, for pea-sticks in horticultural districts, 
and as props for the vine in wine-producing countries. Ift Epping 
Forest, in the neighbourhood of London, it has been the custom 
from time immemorial to have annual sales of these cuttings, at 
which the neighbouring inhabitants are supplied with wood both 
for firing and horticultural purposes. % 

When the Poplar-tree of Italy {Populus fastignatis) reaches 
tweitty-five or thirty years, it is cut down, when it forms planks 
of some value ; * but it is also pruned every five years, the result of 
pruning being numerous adventitious buds, whidh produce branches 
much used for fences and for fire- wood. 

Buds tffe placed upon the stem at regulated intervals, where 
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they develop^themselves in the form of branches, and extend the 
tree, nourishment being carried through them to every leaf and 
fibre. It is also one of their peculiarities that, without injury to 
these organs, they may be separated from the parent plant and 
placed upon another, [which, so to speak, becomes its nurse.) 
Horticulturists profit by this circumstance to produce some of their 
finest flowers and $uits. This process, known to gardeners as 
budding or grafting, is practised in many different ways, but in 
all the principle is the same ; the bud without any of the wood^is 
carefully removed from the parent tjee and applied to a corre- 
sponding cut in the nursing one, covering the wound so as to keep 


out the air. Fig. 71 shows the 
manner in which the cushion graft 
is performed ; b represents the bud 
after it has been removed from the 
parent branch ; a the nursing stem 
in which an incision in the form 
of a T has been made to receive it ; 
c the graft secured in its place by 
means of wool or cotton thread, 
wound lightly, but closely round 
both. The bud continues to grow 
on its new nurse, and in course of 
time it forms a branch or head of 
a tree producing the same flowers 
and fruit for which the parent 



Fig. 71.— Budding or cushion grafting. 


may have been celebrated. We need not enlarge here on the im- 
portance of this principle ; it is applied most successfully in horti- 
culture, where some delicate species of fruit or flowers is produced 


on a stem destitute of the vigour necessary to nourish and bring it 
to maturity. 

The leafhbud is thus a coneform organ placed on the axis of a 
leaf, in short, a rudimentary leaf or branch formed as the growing 
season is closing, and is the nidus in which the leaf will be formed 
in the coming spring, rather than parts of a leaf in a rudimentary 
condition. The central growing point (Fig. 60) is composed of 
cellular tissue possessing special powers of vitality and growth, 
and closely connected with the pith of the stem. From this point 
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all the future leaves have their development, and it is, in all pro- 
bability, the organ whereby the circulation of the Sap is effected 
after the winter’s repose. This growing point has a certain 
analogy with the embryo in the seed, inasmuch as both tend tp 
growth and reproduction ; but they differ in this, that the leaf- 
bud needs no fertilisation for its development, and propagates the 
individual as well as the speoies, while the gmbryo imperatively 
needs fertilisation, and continues the species only. 



Fig. 72.— Dockweed. 



Fig. 73 —Italian or Stone Pine. 


Boughs and Branches. 

The branch is formed by the development of the bud, and this 
bud, as ire have said, is the axil of the leaf. 

The branch being only a secondary stem emanating from the 
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principal trunk, necessarily presents the same modifications of 
form, of structure, and of disposition of the leaf, which we 
observe in the trunk, properly so called; but the resemblance 
between the stem and its branches is not always complete ; thus 



Fig. 74 —Branch of Butcher’s Broom (Rutau acuUaitu). 

in the Batcher’s Broom (Ritscus aculeatus), Fig. 74, the branches 
are short, and at their enlargement take so immediately the form 
of leaves, that the ea$ly botanists considered them to be such. 
But Id attentive observer will not be deceived if he considers that 
these flattened organs with- their foliaceous appearances b$ar at 
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their axils scales which are the true leaves, and carry flowers 
which are the exclusive characteristics of branches. . 

In some plants the branches expand considerably, but in most* 
others they remain slender; their terminal bud abortive, they 
become pointed and hardened at the extremities ; in short, they 
are changed into spines as in the Hawthorn ( Cratcegas oxycantha). 

A modification extremely curious and interesting in the form 
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are only small rudimentary scales, at whose axils the branches, 
which extend themselves more or less horizontally, develop them- 
selves, and are charged with abortive leaves. These branches, 
which are thin and slender Jt their origin, swell at their extremities, 
are filled With a green pulverulent matter, and finally become the 
tuber, which we recognise as the potato. In short, if we examine 
a potato, we see that it is covered at intervals with eyes, or scales. 
At the axils of these scales a bud is found ; every one knows that 
these buds, when the potato is stored in dark cellars, push out 
long slender shoots at the return of spring. These are their true 
branches or stems. The fact that the parts here ^.escribed are 
really portions of the stem, is curiously proved by the following 
instance recorded in the Gardener's Chronicle, vol. ii. p. 85. 
A potato plant had grown underneath an inverted flower-pot in a 
dark cellar, where it had formed itself into a perfect miniature potato 
plant. Being only surrounded by air, it had thrown out its 
branches, and meeting with no resistance, it had grown with the 
same* regularity as an ordinary plant would have done above 
ground. The set, or old tuber, was shrivelled up, and formed a 
wrinkled knob, out of which grew many branches and branchlets. 
Of the latter, some had become thickened at the point, resembling 
young potatoes ; otheA, having no power of extending themselves, 
had swelled close to the parent tuber. All wore covered scales, 
the rudiments of leaves. At first sight the plant appeared as if 
it had been unable to form roots, but a more minute inspection 
showed that they were really begiflhing to form here and there in 
many places upon the surface of the branches. 

There is a greaff11iflferen6e between tubers — between the Potata 
and the Dahlia, for instance. The tubercule of the Dahlia may be. 
called a true root; it has no vital node, or joint. On the other 
hand, the stem of the potato bears many of these vital knots. ^ 
lie length and direction of the branches, as compared with the 
parent stem, are extremely varied, and this variety tends to give 
to each plant its special appearance, its peculiar physiognomy. If 
the lower, and consequently first formed branches, continue to 
extend themselves i^ the same proportion, and the upper ones 
are starter as they approach the summit, the form of the tree is 
conicalor pyramidal, as in the Firs (Fig. 76). If the central branches 
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extend beyond the lower ones, the form is round or oval, as is the 



Fig. 76.— Spruce Fir (Abies)* 

case with the Horse Chestnut (^Eiculua Hypocastanum), Fig. 77. 
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If the upper branches take a fuller development, as in the Italian 
Pine, Fig. 73, the summit of the tree expands in an umbrella 
form, and has been aptly compared to the spreading of volcanic 
scoria, expanding over the mouth ef a crater, before it descends again 



Fig. ChojjLirat Tree. 

to the earth. In ail these instances the direction of th^hrspch is 
decided by the manner in which the bud is inserted in the stem, 
and thrjdireotion. and growth of the branch- give its particular 
appearance to the tree. Branches , issue from the- stem at all 
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Fig. 82 —Approach graftfcig by election. 
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$$R? fyi ifclmatwn. But every branch which it iajig 
PW $nay neitner be within reach of the soil no* snui i* 
te ^ bend to the extent requisite. In, such eases the 
k» the brandy. To effect this, yeses W.ftower: 


4>f -wtoSe*. forms «B ea^by«^ whieh afo fitted with earth, and 
maintained at the ntflssary height, the branch being placet! in it 
in contact with the soil at in ;fig, 83. 
Th$ soil bemgfxp attained in a humid state, fmrpoftfcd «f the 
branch in contact tfifo it u not alow to push forth its adventitious 
roots, which l^ip^^weset^in sufficient numbers; Jj^due time 
the branches may be separated from the parent stfcm, and trans- 
planted elsewhere.' "This is called layering by approach. ] 

Propagating by ^hjpi or cutting* differs from layering only in 
this, that .the -part of the “planj employed in the prpoessof multi- 
plication is detached a$ once from the parent plant, jmd Wnpletely 
abandoned to the powers of nature. Out a branch mm of con- 
.siderable size from a willow or poplar ; give it ttfelean d&ping cut 
across a joint or node, and bury it in humid soil, it will immediately 
push out adventitious roots, and soon begin to grow a new and 
independent willow m poplar. But all plants will not so readily 
accommodate foemfolvoB to this easy mdde of multiplication. 
There are some plaints which will not take, to use the consecrated 
term, without the aifihof many, complicated artifices ; there are 
even some which rttfct all means known of propagation by slips ; 
in short, the slip often finds itself subject to these alternatives — to 
die of inanition, for want of sufficient moisture, or to rot from over- 
much liquid. The problem for the operator to solve, in. order to 
fovour the production of roots, is to establish a proper equilibrium 
between foe aqueous losses to which foe slip will submit* and foe 
quantity of water which it absorbs ; and to do so is not without its 
•difficulties. But this is not foe place to explain 'foe processes 
by which these operations are successfully performed. We must 
content ourselves with remarking that foe process is not confined 
to slips or 'cuttings of branches, fia cited above. Cuttings may-fife 
made from rhizomes, from leave®, -and even from parts of * waf. 
‘•But ‘this last Jaweas % only employed for certain idiotic plants ; 
.the mhalfitshts of our hot-hopees which, never b*§ur fruit, and 
SMieely throw ont branches. 

layers ahd slipe assfnotf foeonly operatim^ift jrbjoh branches 
Ste empljoyedfor foepurpose.of multiplication, There is another, 

hnrgiard^ai 

ypii^ilSR^nbnady satdarfsw 'sfords'in ■ ft* 

fct 



bad.' It# object is.tb 


§WrthW> Jifeidt » to 



3*.— Sobje$t§ for •pproach 
grafting 



i ig. 84.— Approach grafting. 

sustain and furnish matter for its sustenance ; 
to nurse it, in short. We sometimes see in 
forests certain trees, particularly the Horn- 
beam, in which a branch of one is firmly 
united to a neighbouring tree of the same 
species. This process, which in this ease is a 
natural occurrence, is practised artificially to a 
great extent in gardening. The operator outs 
a corresponding slice of bark frorfi two trees, 
brings the two equal places into contact, and 
ladies them firmly together with cord, which 
is again covered* with some sort of day to heap 
wound moist until a junction has taken planer This is 
Fig. 83 shows the manner of preparing^ the 
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two subjects intended for approach grafting. Fig. 84 exhibits two 
*«fcd$4eta firmly attached, by means of ligatures. 

la eleft grttfijng tbejptunk of a tree is cut through horizontally, 
and a vertioalcleft hi j&ade in its centre some inches deep. Into 
fibis cleft the branch of a graft with several bttds, and. out to the 
shape of the cleft, is inserted, which is closely in contact with the 
thwaof the deft. The deft is then covered with mortar of* some 
and hound firmly together by morns of ocfrd. In Fig 85 we 
hate these successive operations represented. Cleft grafting is 
operated successfully both on the trunks and roots of trees. By its 
means the horticulturist changes with -advantage the products of 
trees of the same species, making the head hear fruit and flowers 
other than those belonging to the principal steo^ In fact, they 
restore the vigour and sweetness of youth to a tree already aged 
and^exhauated. 



Prostrate creeping stem of Marsh Pennywort {HydrocatyU t rktgans). 



Of Leaves. 

We have considered buds, which enclose in their green envelope 
the promises of spring. At the hour marked by awakening nature 
this cradle of "the leafy organs will open itself step by step, and in 
i short time the gardens, the fields, and the woods will be clothed 
with a dazzling down of verdure. h # 

The season of the renaissance of leaves is that which exercises 
the softest influence on the human soul, when the new vegetation 
begins to decorate the fields, and gives to the boughs and branches, 
long denuded by the hoar-frost, that cloud of vernal green sOvVfyid 
and which brings with it that delicious impression which 

no animated beings can deny themselves. The reviving verdure Is 
the forerunner of fine days, the first adornments nf the folds 
annou ncing a b rilliant cort&ge of flowers, a plentiiiil tribute? or 
Renovated qpture offers at oncet^ the 
mind » most seducing picture, and what pleasure do ** jutt 



« THE 

gftjoy fit Jbe shade, and shelter of the foreat'in the burning day* 


not the dazalmg and variegated colours of 
t be ^ flffl ttfc s fffiM* ox parterres, their green surfefce and earie* 
jprtfe to repose the eye and preserothe sight. The 
mbsam^At of the leaves as they gracefully wave to ev$*y breath of 
iftn& IwveuJtqp tb animate the landscape, and gives it a kind of 
a^bcatice. v > 

But the -fonrations of the leaves are not limited id mere ornament 
and .shade. . 'Mature, as we shall tee, assigns to them infinitely 
more important offices, both to surrounding nature and to the tree 
of which they form a part. They purify the surrounding atmo- 
sphere, restoring it to its normal condition, rendering it healthy 
and salubrious when vitiated by the breath' of animals. The 
Creator has in this, as in all ERs works, united decorative elegance 
and beauty of form with direct and immediate utOify. 

Leaves are borne upon the stem and branch, and nothing is 
more varied than the forms they assume. In Sagittaria, Fig. 87, 
they resemble an arrow or spear-head, whence its name. ' In the 
Juniper bush (Juniperus communis), Fig. 88, its spines* are like so 
mbhtf neediest Others Hate false leaves, as in certain of the 
• ; 0$moiws, which issue from a sheath like the Iris, .Leaves in their 
>%Urn hfleot the form of a disk, as in the Nasturtium,, Fig. 88j"or the 
fitttUrqf a spatula in the Daisy ( Scqbiosa atropvrpurea). Fig. 90. 

have forms so strange that botanists. have been 
pttzsSlsd to describe them. For example, in Nepenthes distillatoria, 
gig. 91/ the leaves terminate in a most singular manner ; forming 
& aor^of dm or vase, surmounted by a cover, which opens and 
*sh«ts aioecaiibn requires. This vessel is suspended air the extremity 
of a thread-like appendage to a winged petiole, which would 
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g foots recorded in.referenoe to the leaves of the Nepenthes 
An'offioer of marines writes as follows : — “Thteedays 
y arrival at Madagascar, I lost myself during^ a abort 
‘ ‘lifc the interior, and was overtaken with an mtjbess^b 
. .m#tnpanied with a devouring thirst. After b long 

r idtihe point of yieUffi$bto despair, when t pexeeM 
speeded to leaver some snudl vases, sotneiihdt lam 




mb rmmmM won©. 

thoeO Wad on board to p sc a ar ro fresh Water. J *I began to think I 
We» under on#nf those hallncinations bywhichthe siok an Suited 
ittfover when’ W refreshing draught aetms to Sy. from Ha# 
parched lips. I approached, however, with aome hesitation, throw 
« rapid glance ait the pitchers : judge of my fcappiiiata wh»#r f 
fbuwtthem filled with a pure and transparent liquid. The draught 
I partook gave me the best idea I have realised of the neetpr served 
at the table of the gods." 


To pursue our subject, however. Jto. the Sarraeeniaa a number 

t ^gjf of the leaves are long and fbnnel- 

sjgjpPP^, shaped, somewhat like a long 

horn or trumpet, as in Fig, 98 ; 
MmjL while in the<lspibfly (Ztionaa), 

ImSt Fig. 09, the Isavee axe tertni- 

nated by twd raided plates or 
Wm leaves fornished^rith hairs on 

. U their outer edjM?x%hen touched 


WM R m these leaves aS^pS* ppoa. their 

tv W$k f «gi MflL XT victim, and beoCmej at it were, 
| J vy 6 ^ouse 'W’hen thus re- 

mI lm 'if Wj^gjy Among the 1 many species o£ 
uLw 1\ BMft' plants whiohhave been described, 

ml VI jMn» there are soarcdy two whose 

llJPdr leaves can be said to be perfectly 

e&lKr alike. ** These c^rtrasts sur- 

jllZ _ prise the t a fr fflay, ” says Au- 
guste de St. fiiHaire, "when, 
in traversing etjttinoctial oeun- 

VSg. and item of Sgrraeanln. Tift Kimaulf 

by thonsands’of forms which have among them all only one tnu» 
of m|Bmhlopicie -‘thnir elegance and grace,— when he J$e* %* 
delicate foliage of the Mmoea, sq sensitive to the touch, hanging 
over the gigantic leaf qf the and. the f&yUt, 

their thousan d s of finely cut leaves growing upon^the fcpnluff ihe„ 
Eugenia, end npnglmg with Brmeliaceea and TMwufefakf with 
InS&r rixrifr mx d faflbriWft Imtm/’ 

more than, thiih^dc not find i» nature any fitrg $fa*qs 


VSg. Mtd «tem of Sgrraeanln. 




1mm i nmnihTsnfin tn*%inW nf#r than those Of two different species; 

Pfl|wr' Mulberry (Brvuaaoneda), Fig, 94, has mi ike same time 
hrfc^hsped and lobed leaves. In the garde% F«&m» the lower 
liaSyslLU&eBtitft and those at the summit are deeply notched. In 
tt ajwo&Vis, Fig. 95, the leaves, wliioh vegtetate in the 



Pig. Pi^Bmtdh of t)w Paper Mulberry (3t ouuonetia papyrifmra ) . 

tis&C, are divided into thread-like expansions, so narrow that 1 theft 
sAtin to he leaves reduced to their nervnres, or skeleton, while 
tifi^te leaves Which grow in the air are .entire, and disk-Hktr^fti 
ttiorWo r less notched. When the common Anw^ 
(Sdtfitiiariify *grofws in brooks, its submerged leaves form mg 
tiWmtil IJ^eS they grow os the banks of great ponds of 
emetgfc&hsatW resemble those of the Arrow-heads, Kg. 8ff. 



ftg. 85.— Bamuiculu* ^quotUia. 


others attain the dimensions of five or s fat yards, Net is their size 
always proportioned to the thickness of the stem which carries 
them. The leaves of a small plant, the 
Dock- leaf (JRtmev), would cover many 
hundred times the spade ocOtfpied by the 
fascicled leaves of the Larch, an imposing 
mountain tree; and there is $ thousand 
times less vegetable matter in the leaf of 
the Fir-tree or Ceda$ than in that of ^e 
Jr ^Plantain, or Banana-tree. 

The leaf usually consists of two ^arta^-a 
stalk, or petiole, and the blade, or lamm> 





aster*** or stem, and is composed of ajltodle of t*tt- 
expanded fibte*. covered by an - epidermis. 
M#, a# in fattanku aan Fiak (IaM t«L Ff&. dQ, 


mtmvfa s. 


ot entirely «urr©and th,« <tWb*fas* they are said to tie attplexteal 
or mtamptofrot- ‘lEhehtf ierimpfewhan 4© limb consist© of 
an© p ieoeeithgr qaite entire or variously indented, deft or divicfed 
on the edge, *md compound when it consists of one or more 
leaflet^ §£$l of. which is jointed to the common petiole by inter* 
mediate litt&petioles, sometimes very abort, and said , to be petio- 
laied. $heJWfbf the lime-tree (TiUa), Fig. 97, is simple *, that 
of the Bgfcfcnja, or Fake Ac- 
cacia, Fig. 98, i| oompfflmd. 

It happen sometimes that 
the petiole 4 !* 'brandling and 
beam p^tiotet# the second or 
third &devup$l ghich are 
inserted pettomes with their 
folioles. Hue occurs in Ole- 
ditscAia tricanthus, Fig. 99, a 
highly ornamental group of 
trees, with branching thorns in 
soihe of the species. When 
the division of leaves is carried 
further, the term decompound 
is made use of; the Hemlock 
( Comum maculatum), is said to 
be • supra-decompound. The 
limb of the leaf isoften continued 
all round, and sufficiently large 
to embrace it, as we see in the 
Box-tree, the Iris, and some 
other plants. The edge of the 
limb of the leaf is generally fi«. ot -L«*f of tu« uontw. 

more or less serrated ; according to the form and depth of these 
inequalities round the margin, the leaf is said to be dentate , 
cf® tote, serrate, Med, and cloven, > ' 

, Leaves are dentate when the edge is intersected with aent$ 
pointed teeth, as in the Chestnut, S%. 100. Crenate when the 
margin presents saiUant parts, as in the Saxifrage, Hg. 101. They 
are labed when the leaf is more deeply indented, asfn the J Q&gktH 
Fig^-lO&^Pbey am deft when their division embraces .one big f qf 
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the leaf, as in the Bauhinia , Fig. 103, the leaf of which gives a 
very good idea of the cleft leaf. The leaf of Castor-oil tree 
(Ricirtis communis ), Fig. 104, is cleft in eight sections. Finally, 
leaves are partite when the separation penetrates nearly to the 
petiole, or reaches the centre of the limb, as in Fig. 105, a bipartite 
leaf, and again in Fig. 106, which represents the leaf of Cannabis 
sativa, the Hemp ; as Fig. 107 does Echinops sphcsrocepkalus , .and 
as Fig. 108 does the leaf of Sckolymus kispanicus, in which the 
divisions of the leaf -are i^re numerous still 

The leaf is, as we have said, a flattened organ having two 
sur&ces, and border, the whole of which constitutes the lamina , or 
blade. The blade of every leaf is traversed by prominent lines or 
ridges, catied veins, which are, however, more saillant on the lower 
face than on the upper. These are formed of woody tissues, spiral 
vessels and cellular tissues. They form the nervure of the leaf, and 
are retained in their positions, and the intervening space is filled up, 
by cellular tissue. The tissues of the veins are brought into closer 
proximity in the petiole, which is a small 'stem. Having passed 
into the stem, one part of t he food of the plant enters the bark, while 
the other traverses the wood and 
penetrates to the modullary sheath 
at the centre of the stem. Every ( 
leaf is thus in communication with 
the stem, and not this only : it is, in 
fact, a prolongation of the pith, spiral 
vessels, and wood of the system. 

The deposition of the nervure, or 
veins, differs very little in the’ three 
principal types. In the Chestnut, 
whose leaf is represented in Fig. 

100, the nervure runs from the base 
to the summit, of the blade, sending 109 .— Loaf of «he Marsh Maiiow. 

out to the right and left a secondary set of veins parallel to each 
other, disposed like spray of a feather. In the Mallow (Malva 
sylvestris). Fig. 109, five principal nerves run from the bate of the 
leaf to the apex, and radiate in the blade, like the foot of a web- 
footed bird. In the Iris, of which leaves *are represented in 
Fig. 30, p. w, a great number of delicate veins run from the base 
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of the leaf towards the summit, v all being parallel to each 
other. 

The petiole, sometimes long, sometimes short, and sometimes 
absent altogether, is often cylindrical, sometimes arched and 
inflated as in the Water Caltraps ( Trapa natans), or compressed, 
as in the* Birch-tree ( Carpinus betulus ), and many poplars, in 
which the surface is large, in place of being a continuation of the 
blade, it abuts upon it* at right angles. In such cases the petiole 
gives little support to the leaf, but presents its two largest sides 
to the wind, which cause it to oscillate and tremble, producing the 
rushing sound which distinguishes the Aspen-tree (Populus 
tremula). 

In some cases^he petiole fails ; the blade even maybe defective ; 
the leaf is then reduced to its petiole. But in such cases, in 
obedience to the laws of compensation, which intervene when any 
organ proves abortive, the neighbouring parts take a greater develop- 
ment ; the petiole is enlarged and assumes a ribbon-like form, a 
sort of blade which was long taken for a leaf. It is distinguished 
oy the position of its veins, and also by the fact that in place of 
being compressed in such a manner as to present the usual upper 
and under surface, it is set edgeways, and its two faces are lateral. 
This form of petiole is termed a Phyllodium y and is applied to so 
called leafless plants, where the petiole performs the "functions of 
one. The Acacia heterophyila , Fig. 110, is full of instruction in 
this respect. We find in it all the intermediate steps between a 
perfect compound leaf and a pkyllodc. The petiole is there seen to 
flatten and enlarge in exact proportion as the leaf decreases ; they 
bear leaflets at the earliest stage of their development, and have 
parallel veins, although occurring in exogenous plants. This trans- 
formation of thepetiolej which is frequent in the Acacias of Australia, 
occurs also in many other plants, as in Dionea micscipula, Yenus 
Fly-trap, in which the petioles extend laterally, and resemble true 
leaves ; in the tendrils of the pea, and in some others belonging to 
the leguminous plants, as well as among the umbelliferous pl&nts 
and the ranunculacese, the petiole grows longitudinally.* 

Leaves transform themselves into other organs with wonderful 
facility. £t is, in fact, by njodifications of the leaves that nature 
produces many essential organs in the life of plants. They are 
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changed into scales , a transformation of which we have an example 
in the Asparagus plant* Fig. 113 ; into tendrils, as we have already 
observed ip the Pea, Fig. Ill ; and into spines, as in the Barberry 
( Berberis ), Fig. 115, for spines Vould have become branches under 
other evolutions of the axillary leaf-bud. „ 

Now what is the source of this disposition of leaves' upon the 
■terns and branches whioh carry them? Are they thrown at 
random upon the axes of the vegetable P, The most superficial 
examination suffices to satisfy us that the leaves are always placed in 



Fig. 110.— Acacia heterophylla. 


the same manner and in a fixed order for every species of plant. In 
other words, that their relative distance and time are . rigorously 
fixed by naturo. A more profound examination leads to the con- 
viction that this order is subject to certain laws, and may be 
expressed by an arithmetical formula. If we examine a branch of 
the Eliot' (Fig. 116); of the Willow, Q? the Cherry-tree, we observe 
at once that the leaves are all inserted at different heights. In 
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this case they are said to be alternate . In the Willow, the Nettle 
( Urtica ), Fig. 112, on the contrary, the leaves are grouped in pairs 
all at the same height. These leaves arc said to be opposite. In 
the Loose-strife ( Lysimachia vulgaris ), and the Rose Laurel, Fig. 
114, three leaves are grouped at the same height round the stem. 
In this case, as also in cases where many leaves are grouped in 
the same manner, we say the loaves are verticillate . 



Fig 115. —The Barberry. Fig. 116.— Branch of the Elm. 

# 

What gives to plants their peculiaf physiognomy and appear- 
ance, is, that the elements which constitute the verticillate feature 
correspond with tho intervals which separate the pair' or group 
placed immediately above or below, and it may be added that the 
elements of a similar pair or verticille are always equidistant. To 
return, however, to the alternate leaves. Let us take a branch of 
the Peach or the Plum-tree, Fig. 117, and examine any leaf what- 
ever. We Bhall find that higher up, the branch carries another 
leaf immediately above it, and that in the interval between these 
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two loaves there are four others diversely placed. All these leaves 
are placed upon the line of an ideal spiral, which commences in 
one leaf and terminates 
in the leaf on the line 
immediately above. The 
unit of the spiral may 
consist of one or more 
revolutions of the spiral 
round the axis. Fixing 
on any leaf and ascend- 
ing the branch till the 
leaf immediately over it 
is found, by counting all 
the intermediate ones the 
number constituting the 
unit or cycle is arrived at. 

In the Peach and Plum- 
tree the cycle embraces 
live leaves, and the spiral 
goes twice round the 
branch. This 
is expressed in 
botanical lan- 
guage by the 
fractional for- 
mula £, the nu- Fi «- 117 -Branch of the Pi 

merator indicating the number of turns the spiral makes 
on .the cycle, the denominator the number of leaves 
which constitute the cycle, as in Fig. 118. In the Alder 
{Alnus glutinosa), Fig. 119, three leaves constitute the 
cycle ; and the spiral only describing a single turn on the 
stem, the disposition of its leaves is represented by the 
fraction £, as exhibited in Fig. 120. 

In the Elm ( Ulnus ), as we have seen in Fig. 116, and 
Srion of ™ Lime-tree, two leaves only constitute the cycle, ill 
reach leaves, which case they are represented by the fraction £. Let 
us write these three fractions in a single line, £, $, £, and we find 
the fraction i is the sum of the two first fractions. Let us add the 
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term of the £ and f, we obtain }. Do the same for i and i, and 
we obtain -A-. In this manner the terms £, £, i, i, ■&, -if, are 
obtained. Singularly enough these fractional formulas express 
precisely the disposition of leaves which nature realises. The 
denominators of these fractions, in giving the leaves of each cycle, 
indicate at the same time the vertical lines following which the 




. leaves are ranged. 

k\ ^ Thus in th 6 Elm and 

uMA * n ^e Dime- tree, the 

SKI) leaves are disposed 

tv in two rows, and are 

f *' said to be distichous, 

^ A in yhich it agrees 

helix), and the Yew 

the Alder, the Mea- 
W dow Saffron ( Colchi 

If cum autumnale), fir 

leaves are disposed in 
^ three tows, and said 

Fig. 119.— Branch of the Alder. are disposed wl 

in five rows, they are -said to be quincuncial. “ The 8 I 
distribution of leaves upon the branches,” says Be Hk| 
Candolle, “ is in accord with their functions, which are Kyi 
almost exclusively determined by the action of the sun. Hr 4 
In order that this action should exercise itself properly, *H| 1 
it is necessary that the leaves be wide apart one from Hf J 
the other. We have seen that in all the systems by Fig. 120.— 

_ . _ ,, nil 1. 1 In8 ®Wion of 

which the positions of the leaves are arranged, it results ie»*wofthe 
that the leaves which bear immediately above others are 


Fig. 119.— Branch of the Alder. 


never Covered. In cases the least favourable, the third only covers 
the first, and the fourth the second. In another case it is the 
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sixth. Thus, in all these combinations, whether it be from the 
distance of the systems, or of the part, o* from the size of the 
leaves, which diminish as they ascend, we soon find that all 
leaves are so arranged as to enjoy the free action of the solar 
light.” 

In most plants, when the leaves have accomplished their physio- 
logical functions, they fall, even in the year which witnesses their 
birth. But there are others which are not detached till the 
following year, while others still remain for many years attached 
to the stem. The leaves of most of the conifers, those of the Box 
(Buxus), the Holly (Ilex), of the Orange-trees (Citrus), do not 
shed them in the year in which they are developed, but are met 
by a continual gipwth of new leaves. These plants are never seen 
naked ; they constitute the plants commonly known as evergreens. 
In the first of these states the plant is said to be deciduous, from 
de, down, and cado, I fall, when the leaves fall before the next 
spring. They are marcescent , from marcesco, withering, when 
they wither before falling, as in tho Oak and Beech. They are 
jkrsistent, from persistens , remaining, standing, when they remain 
longer than a year. 

In some plants, as the Cactus, the leaves are shed almost as soon 
as they appear. These aro said to be caduccans, from cado, I fall. 
The leaf thus dies like all created beings when the purpose for 
which it was created is accomplished. The. immediate cause of 
death seems to be this : tlie cells of which it is composed l|ave 
become encrusted with foreign matter, deposited during the 
processes of digestion and evaporation carried on by the organ, 
which then becomes incapable of further action. 

On the subject of tho distribution of evergreen trees, Auguste 
de St. Hilaire makes the following remarks : — “ As we retire from 
the tropics, the number of evergreen trees goes on diminishing in 
rapid succession. At Porto Allegra, near latitude 30° south, I 
found in -the coldest season that the trees nearly all changed their 
leaves. At San Francisco de Paula, near the Bio Grande, in 34°, 
nearly one-third of the ligneous vegetation had lost their leaves ; 
and finally, at two degrees farther south, a tenth of the trees only 
preserved their foliage. At Montpellier, the fields in winter are 
not yet deprived of verdure ; and Lisbon, Madeira, and Teneriffe 
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present a still more considerable number of trees always green. 
It must not be supposed, however, that in the tropics all the trees 
are evergreens. Even in the vast forests which occupy the 
Braziliarf coast, and where vegetation is maintained in continue^ 
activity by its two principal agents, heat and moisture, there exist 
trees, such as some of the Begnoniaceao, which lose every year, like 
our trees, all their leaves at once, but immediately after they are 
covered with flowers, and in a very short time these are succeeded 
by new foliage. I speak here of woods growing in equinoxial 
regions, where, as with us, rain and drought have no determinate 
period. In countries, on the other hand, where six months’ 
continual rain is succeeded by uninterrupted dry weather, there 
are woods which every year remain for a considerable time 
destitute of verdure, and the traveller who traverses them is 
scorched by the ardent blaze of the equinoxial zone, while he has 
before his eyes the leafless image of European forests during 
winter. We have even seen this excessive drought continue during 
two years, and the trees remain for two years without their foliage^ 
But evergreen trees are, only exceptional in the vegetable worflP 
Most trees, shrubs, and herbaceous plants are without their leaved 
during one half the year. When the leaves have performed their 
functions, when the fruits have appeared, matured, and ripened, 
vegetation has entered into a new phase; the leaves lose their 
brilliant green and assume their autumnal tint, sometimes clothed, 
however, in colours of accidental, though transitory, brightness. 
The green, when it is persistent, is more grave and sober in its 
hue ; it becomes brown in the Walnut, it takes a whitish tone in 
the Honeysuckle. The leaves of other plants, as the Ivy, the 
Sumach {Rhus Cotinus ), the Dog-wood tree (Ccmus), become 
clothed in a reddish tint ; they become yellow in the Maple (Acer 
campestre ), and many others of our forest trees. But whatever 
may be the variety of shades which leaves take in their decay, a 
certain air of sadness pervades these ornaments of our fields, which 
proclaims their approaching dissolution, and betrays the imminence 
of the cold season. Cold and humidity Will soon arrest the sap 
and disorganise the petiole ; the leaves, withered and deformed, 
will s&>h cumber the ground, to be .blown hither and thither by 
the wind. It is, the season of the fall of the leaf with all its 
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melancholy associations which the poets have depicted ih so many 
well-known stanzas. 

Nevertheless, leaves when separated from the vegetable which 
has given birth to* and matured them, are not lost to fhe earth 
which receives them. Everything in nature has its use, aftd leaves 
have their uses also in the continuous circle of vegetable reproduc- 
tion. The leaves which strewed the ground at the foot of the 
trees, or which have been disseminated by the autumn winds over 
the naked country, perish slowly upon the soil, where they are 
transformed into the humus f or vegetable mould, indispensable to 
the life of plants. Thus the debris of vegetables prepares for the 
coming and formation of a new vegetation. Death prepares for 
new life ; the firsj and the last give their hands, so to speak, in 
vegetable* nature, and form the mysterious circle of organic life 
which has neither beginning nor end. 

But let us return to the general study of leaves. Wo have still 
to note a last and most important phenomena in the variety of 
eir functions. We speak of the spontaneous movements executed 
!y leaves under many circumstances. 

Leaves almost always assume the horizontal position. They 
have an upper surface turned towards the heavens, and a lower 
surface looking on the earth. This position is so natural, and 
hence so necessarj*, that leaves take it of themselves during day 
and night when from any accidental cause that position has been 
lost. If we place a plant in an apartment lighted by .a sipgle. 
window, it is soon observed that all the leaves direct their upper 
surface towards the light. This is an experiment which .our 
readers can readily repeat for themselves. But leaves perform 
other movements, equally remarkable, on which we must pause an 
instant. The study of these movements has been, as we shall see, 
the subject of some curious and interesting experiments. 

Dutrochet, having placed a young pea in a chamber lighted on 
one side only, soon observed that the leaf inclined itself towards 
the light, and directed its petiole towards the heavens, or .rather 
inclined it towards the dark part of the chamber. The tendril was 
now nearly straight; now curved and arched, presenting very 
irregular motions. Dutrochet placed certain fixed indicators both 
over the tendril and qver the petiole, and at the insertion of the 
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two folioles. He was thus able to state what direction it took in 
retiring from the fixed indicators. He soon observed that the 
summit of the petiole described an ellipsoide curve in the air 
while & tendril which terminated it had various motions. He 
soon observed that the intemode of this leaf participated in this 
movement of revolution, and that it was even the principal agent i 
in it. The meretkale or intemode and the leaf then produced by 
their general movements a sort of cone, whose summit occupied 
the lower part of the metherale, and whose base was the curve 
described in the air by the summit, of the petiole. The tendril, 
during the movement of revolution, constantly described its point 
towards the bottom of the chamber, thus shunning the light, 
turning itself 'when the movement of its revolution in leading its 
point near the window tended in the direction of the ligfit. 

This revolution was effected in a period varying with the 
temperature and the age of the leaf. It lasted from an hour to 
twenty minutes at a temperature of 24°*; from seven to eleven 
hours when the temperature was lowered to 5° or 6°. The extent 
of the revolutions diminished in proportion as the temperature 
decreased. “What is the cause of this revolving movement?” 
asks Dutrochet. “ It is not revealed to our eyes. It is some vital 
and internal exciting cause. Not only does the light contribute 
nothing towards the production of the movement, but it operates 
against it, and when unusually vivid it seems to stop it.” 

Dutrochet observed the movement of revolution in the tendril of 
the Bryone, and also in the cultivated Cucumber. In the Bryone 
the. tendril moved in very varied directions, sometimes moving 
horizontally, sometimes upwards, sometimes downwards, and some- 
times directing its points towards the heavens, then taking any 
curve whatever in order to take immediately a curve in the 
contrary direction. The tendrils of tho cucumber moved i&e the 
hands of a wfttch placed on the dial plate, directing its points 
successively towards every point of the compass, sometimes to the 
right, sometimes to the left. But it defied all the sagacity, all the 
quick and deliberate observation of Dutrochet, to discover the slow 
and obscure movements of which we speak, oV their origin. 

r (he spontaneous movements which we have now to note in 
certain Vegetables, are much more apparent. Let us speak first of 
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the movement of the plant known as the Desmodium gyrans , Fig. 
121. This plant belongs to the family of Leguminace®. It was 
discovered in Bengal, in the neighbourhood of Daca, by an English 
lady, named Morison, whose devotion to natural history*had led 
her to undertake the Indian voyage, and who died on one of her 
, botanical excursions. 

The leaves of the Desmodium are composed of three folioles. 
The terminal foliole is very large, and the laterals very small, but 


these last are almost always 
in motion. They execute 
little jerks somewhat anal- 
agous to the movements of 
the seconds of a' watch. 
One \)f tfce folioles rises 
and the other descends at 
the same time, and with a 
corresponding force. Wllen 
the first begins to descend, 
•the other begins to rise. 
The largo foliole moves 
also, inclining itself now 
to the right, now to the 



Fig. 121.— Desmodium gyrans. 


left, but by a continuous and very slow movement when compared 


with that of the lateral folioles. This singular mechanism endures 
throughout the life of the plant. It exercises itself day and night, 


through drought ajd humidity. The warmer and more humid is 
the day, the more lively are its movements. In India the plant 
has been known to make sixty jerks in the minute. 

This curious plant, which was introduced into Europe for the 
first time in 1777, is cultivated in the Museum of Natural History 
of Paris. The auditors of M. Brougmart’s course of lectures have 


frequently had their attention directed to the strang® phenomenon 


of which it is the subject. Its movements occur spontaneously and 
without any apparent cause. But there are movements in other 
plants which are produced by external causes. Such are those of 
the Catchfly and the Sensitive plant. 

The Dioncea muscipula , Fig. 122, is originally from South 
* America. Its leaves, which are spread out on the soil near the roots, 
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are composed of two parts — the one elongated, which may be con- 
sidered as a sort of petiole, the other larger and broader and nearly 
circular, formed like two trap-nets, which are united at the base 
by a neiYure, fashioned like a hinge, and furnished round the edge 
with rough hairy cils. In the upper surface these plates are 
furnished with certain small glands, whence exudes a viscous 

liquid which attracts 
the insects. - If a fly 
lights on this singular 
apparatus, the trap 
raises itself quickly by 
means of its long hinge. 
Thej^ approach, and it 
closes, rapidfjr crossing 
its long cilia, and the 
insect is a prisoner. 

* The efforts of the fly to 
escape, increases the 
irritability of the plant, 
whose fangs only open 
when the movements of 
the animal have ceased, 
with its life. 

Who that knows, 
who that has seen the 
Sensitive plant, Mimosa 
sensitiva , Fig. 123, has 
not also remarked on 
the strange sensibility 
of its leaves P The 
lightest tou f *$L suffices 
to make its folioles close 
upon their supports, the petiolar twigs upon the common petiole, and 
the common petiole upon the stem. If we cut with scissors the 
extreme end of one foliole, the others immediately approach in 
succession. De Candolle was in the habit of placing a drop of 
♦water upon one of the folioles of the Sensitive plant, applying it 
with so much delicacy as to excite no movement* whatever. But 4 





Fitf. 122.— Dioueea muscipula. 
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when he substituted for the water a drop of sulphuric acid, he 
observed that the folioles shrivelled up, the partial petioles as well 
as the common petiole was lowered, and gradually submitted 
to its influence, without the folioles situated below participating at 
all in the movement. This experiment shows very dearly that 
the irritation is not local, but communicates from circle to circle 
in the various elements of a leaf, and propagates itself # from one 
leaf to another. 

During the time that these movements are in operation, it will 
be observed that the limb of the foliole neither curves itself nor 
shrivels. In short, the contractile power resides at the point of 



Fig. 123.— Branch of tho Sensitive Plant. 


insertiqji of the fqlioles upon the secondary petioles, these upon 
the common petiole, and these again upon the stem. These various 
points of insertion correspond to tho very perceptible -cylindrical 
cushions which during the season of rest swell below, while in the 
state of irritation they are distended above. The movement 
which we provoke in the case of the Sensitive plant manifests itself 
with much greater rapidity when irritated upon this cushion than 
in any other part of the plant. 

We have remarked that the more vigorous the Sensitive plant is 
in its h*it, the more susceptible is it ; the higher the temperature, 
the more promptly does it respond to the touch. We may observe 
besides that the Sensitive plant can, up to a^ certain point, get 
accustomed to the movement. Desfontaines, carrying a Sensitive 
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plant in a carriage, observed that the plant closed its folioles, and 
all its leaves drooped as soon as the carriage began to roll over the 
pavement, but by degrees it seemed to recover from its fright, 
became habituated, so to speak, to the movements, its leaves 
resumed thdir erect position, and its folioles their full expansion. 
Desfontaines now caused the carriage to stop for a time. When 
it resume* its motion *the plant responded by dropping its leaves 
as before, but after a time they expanded again, and so continued 
during the remainder of the journey. Shall we not say that here 
there is reflected impression and motive on the part of this singular 
plant? These phenomena of irritability under the influence of 
direct chemical or mechanical action, the plant repeats of itself 
during the night. The Sensitive plant closes its folioles when the 
obscurity of night sets in. 0 

• This habit of folding up its leaves during the night is not con- 
fined to the Sensitive plant exclusively ; it appertains to other 
plants whose leaves occupy different positions during day and night. 
These are the plants to which Linnaous alludes when he writes of the 
sleep of plants. “ But we must remark/’ says De Candolle, “that 
this term, borrowed from the animal kingdom, does not represent 
the same idea in both. In animals sleep indicates a flaccid drooping 
state of the members, of limpness in the articulations ; in vege- 
tables it indicates a changed state ; but the nocturnal state main- 
tains the same degree of rigidity and the same constancy as the 
diurnal position. We may break the sleeping leaf rather than 
maintain it in the position which belongs to it during the day.” 

It was in the Bird’s-foot trefoil, the pretty Trigonella omitho- 
podioides , that Linnaous remarked for the first time tfie difference 
between the altitude of the leaves during the day and night. 
Scarcely had he made this remark when he came to the conclusion 
that this phenomenon would be found not to be confined, to this 
single pl&nt, but would bo found general in vegetable life. A From 
that time,, every night Linnaeus tore himself from sleep, and in 
the silence of nature studied the plants in his garden. At each 
step he discovered a new fact. Each natural fact, phen put 
in evidenco by a first observation, has been rapidly confirmed by 
crowds *>f facts quite analogous to the first, and Linnaeus very soon 
satisfied himself that the change in the position oP leaves during 
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the night was observable in a considerable number of vegetables, 
and that in the absence of light, plants quite changed their 
physiognomy, so that it became very difficult to recognise them 
from their bearing. He further states that it was the absence of 
light and not the nocturnal cold which was the principal cause of 
the phenomena, for plants in hot-houses closed themselves during 
the night just like those, which were exposed in the open air. 
He recognised also that this difference ^ much less apparent in 
young plants than in more matured ones. 

The illustrious Swedish botanist made many observations on the 
diversity of position that leaves affect during the night, and he 
has even attempted a classification of theso differences. The most 
general idea which he sought to establish, was, that the positions 
differed according Its th# leaves were simple or compound. Linnseus 
thought that the object in these circumstances was to place 
the young shoots under shelter from nocturnal cold and from 
the effects of the air. It is among the composite leaves, in short, 
that the difference between the waking and sleeping is most clearly 
indicated. 

The. folioles of the Trefoil stand erect, curving in a longitudinal 
direction in such a manner as to form a sort of cavity or cradle. 
The folioles of the llelilotus are half erect, but divergent at their 
summits.* In the Oxalis, Fig. 124, the folioles usually rest upon 
a common petiole, in such a manner as to turn their lower surfaces 
inwards, and show onl^ their upper surfaces. In the Bladder 
Senna ( Colutea arborescent) the folioles rise vertically in such a 
manner as to rest perpendicularly upon the comfeon petiole, the 
upper surfaces turned towards each other. The Cassias have, on 
the contrary, the folioles depressed and folding back on the lower 
surfaces. The folioles of the jdmiosa rest the length of their 
petioles in the direction of their summits in such a manner that the 
two extreme folioles are directed forward, folding back upon their 
upper surfaces, and the others falling upon the back of the foHoles 
which range near the summit. 

The l^ves of the Orach root {Atriplex hortensis) fall back upon 
the young shoots and enclose them, as if to protect them from the* 
effects of the atmosphere. The Chickweed closes its leave£during 
the night, an# only opens them in the morning. The Evening 
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Primrose (( 'Enothera ) has similar properties, and like the Trefoil 
forms during the night a sort of cradle for the reception of the 
leaves. On the contrary, the genus Sida and the Lupimcs reverse 
their leaves. On the other hand, many of the Mallows roll their, 
leaves into the form of a coronet. The Vetch, the Sweet Pea, the 
Broad Bean, rest their leaves during the night one against the 
other, and seem to sleep. 


This strange sleep of^plants vaguely recalls to us the sleep of 

animals. In its 
the leaf 
seems, by its 
disposition, to 
approach the 
age of infancy. 
It folds itself 
up, nearly as 
it lay folded in the bud before 
it opened, when it slept the 
lethargic sleep of winter, 
sheltered under the robust 
and hardv scales, or shut up 
in its wann down. We may 
say that the plant seeks every 
night to rosume the position 
whicfcit occupied in its early 
days, just as the animal rolls 
itself up, lying as if - it lay in 
its mother’s bosom. 

What is the cause of the 
9 phenomenon which we desig- 
nate the sleep of plants ? It occurs in all hygrometrical conditions 
of the atmosphere, and the hours during whio]jL it affects xhem is 
not influenced by any change of temperature. De Candolle sup- 
posed that the absence of light was the direct cause of the pheno- 
menon. To assure himsfelf of this, he subjected plants whose leaves 
are disposed to sleep, to the action of artificial light, furnished by 
two lamra which were, when united, equal to five-sixths of daylight. 
Tne remits were very varied. “When I expose^ the Sensitive 



Fig. 124.— Closed leaves of Oxalis. 
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plants to the light during the night, and to the shade during the 
day,” says De Candolle, “ I observed that at first the plants opened 
and closed their leaves without any fixed rule, but after a few days 
they seemed to submit to their new position, and opened their 
leaves in the . night, which was day to them, and closed them in 
the morning, which was their night When exposed to a 
continuous'light they had, as in their ordinary state, alternations 
of sleeping and waking ; but each of the periods were shorter than 
ordinary. On the other hand, when exposed to continued obscurity, 
they still presented the alternations of sleeping and waking, but 
very irregularly.” 

De Candolle adds that he was unable to modify the sleep of two 
species of Oxalis ^ither by light or darkness, or by light at other 
than the natural periods. We may conclude with him, from these 
facts, that the movements of sleeping and waking are connected 
with some disposition inherent in the vegetable, but which is thrown 
into special activity by the stimulating action of light, which acts 
with different intensity on different vegetables, so that the same 
amount of light produces different results in different species. 

Having thus minutely studied the exterior character of leaves 
we shall endeavour tto penetrate a little into their structure, and 
unveil tlie delicacy of their arrangements. 

A cellular tissue, to which we give in this case the name of 
parenchyma, from the joft, pulpy, and closely gpproximating cells 
of which it is composed, and which have been aptly compared to a 
mass of soap bubbles pressing against each other, fills all the 
interstices of the leaves left by the spreading nervures. It is 
covered, consolidated as it were, and protected against aH external 
influence by the epidermis, & covering which spreads itself like a 
protecting mantle over the whole surface of the plant. Let us 
submit this parenchyma, nervure and epidermis , to microscopical 
examination, first Considering the leaves of those vegetables which 
live on the air. 

If we pull to pieces with some care any leaf whatever, a frag- 
ment of transparent membrane without colour will be observed to 
detach itself from the leaf. If we place this moist shr^upon a 
glass plate, "and subject it to a magnifying glass, it wilnfe found* 
composed of targe flattened cellules, having a contour, sometimes 

h 2 
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rectilinear and figuring as a square, sometimes irregular and 
sinuous, as in Fig. 125. The granular contents of these cellules 
are neither very apparent nor very important, but we find in them 
betimes an aqueous liquid variously coloured. The cellular 
elements of this epidermous membrane are intimately united and 
pressed one against the other, in such a manner as to give it a cer- 
tain solidity and power of ‘resistance. 
The cells present an exterior wall 
in connection with the air, which 
is much thicker than the lateral or 
interior walls.* Some of these cells 
are sometimes observed to be elon- 
gated, ramified, partitioned off, as it 
were, so as to constitute hairs or 
down of various forms. 

The epidermic membrane is not# 

Fig. 125.— Structure of the epidermis ot a leaf. Continuous OF perfectly close. It 

presents, on the contrary, from 

space to space, small openings formed by the separation of two 
cells. These openings being clastic, and capable of expansidn«or 
compression, according to exterior circumstances, are intended to 
exhale the gaseous and vapoury products of perspiration* in the 
plant, and also to absorb the g'as and moisture of the atmosphere, 
the function of the cellular tissue of the epidermis being to 
transmit fluids in aft directions. They bear the name of stomates, 

from the Greek word aro/ma, 

inUT A stomates of Cycas 

un< ^ er the microscope is seen in 

Wmi\ Fi e- 126 - 

The stomates are most abundant 

Fig. 126.— Stomates of a Cycas magnified. Qn the l ower surface tf^VeS. 

Their number varies much according to the plant ; and the smaller 
they are, the more numerous. In the Pink they present four 
thousand in the space of a square inch ; the Iris twelve thousand, 
and the Lilac a hundred and twenty thousand. The epidermis 
which covers and protects the parenchyma of the leaf is itself covered 
wi^ an^ctramely delicate pellucid membrane, whose structure is , 
almost inappreciable, the discovery of which we owe to M. Adrien 


Fig. 126.— Stomates of a Cycas magnified. 
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Brongniart. *It is termed the cuticle . It adheres closely to the 
epidermis, moulds itself exactly on this membrane, and even upon 
its hairs, to which it forms a sheath, much as the glove does to the 
fingefr, covering the epidermis, but presenting minute openings of 
great delicacy corresponding at all points with the stomates . 

In the parenchyma of the leaves of the greater number of vege- 
tables, two distinct regions, an upper and a lower, may be observed 
(Fig. 127). In the upper regions, one, two, or three rows of 
oblong cells may be traced 
perpendicularly to the sur- 
face of the leaf, and closely 
pressing one against the 
other, spread out sometimes 
in such a manner as to leave 
between them many air- 
cells, which are generally 
found to correspond with a 
stomqjjcs. The lower bed is 
composed of irregular cel- 

. . 4 ® . Fig. 127. — Transverse Section of a Leaf, allowing the 

lules, often branching out Structure of the Parenchyma. 

and touching each other only at the extreme points of their 
branchice, and leaving them numerous air-cells, which communicate 
one with another, forming a sort of spongeous tissue. Among 
these cells, many are situated immediately upon the epidermis of 
the lower surface, which is riddled with a much greater number of 
stomates than is the epidermis of tho upper surface. It is these 


stomates with which the air-cells correspond. 

These parenchymentous cellules, whose walls are always very 
thin, are filled with globules of the green vegetable fluid to which 
young plants and leaves owe their colour. This chlorophylle is 
found in great quantities and much denser in the upper zone, than 
in the lower and more spongy parenchyma. The aggregate of 
cells thus coloured by the chlorophylle give to the vegetable leaf 
that green and uniform tint which is its characteristic. 

yfmjpxve noted these peculiarities of organisation, and above all 
the existence qf these intercellular meatus or air-cells,— cavities 
which communicate freely between them, and which are thrown 
in connection with the ambient medium by means of the stomatic 
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openings, so admirably organised for carrying %ut the vital 
phenomena of which it is the seat, phenomena which we shall 
study more minutely by-and-by. 

We find in the nermre of the leaves, vessels of divers orders 

bound together by cellules of various forms, which constitute the 

fibrous part of this bundle. The structure of the nervure, which 

is most complex, becomes more simplified in proportion as it is 

divided and diminished in its dimensions. 

* 

If from plants with aerial leaves we pass to plants with leaves 
which float upon water, or whose natural position is to be sub- 
merged, we shall see the structure of these organs modifying 
themselves according to the medium in which mature has placed 
them. These curious modifications have been carefully studied 
in our own day by M. Adrien Brongniart. 

The leaves of the Water Lily (. Nymphea ), which float upon the 
water, present, it is true, both epidermis and parenchyma, differing 
very slightly from those with aerial leaves, but the lower epidermis 
in contact with the water has na stomates. The submerged leaves 
of the Pond Weed are generally very thin and quite destitifte of 
any epidermis, and consequently of stomates also. They are 
channelled with air-cells, which have no communication with each 
other, but are formed of polyhedrous or many-sided cellules, com- 
pressed and gorged with green fluid. These air-cells have no 
analogy with those of aerial leaves ; thoy can only be considered 
as reservoirs of air furnished by the plant itself, and calculated, no 
doubt, to reduce its weight. They are floating apparatus, which 
seem to play a part analogous to the natatory vessels of the fish. 

TheRanuncultis aquaticus present at once, as we have seen, the 
aerial leaves which float on the surface of the water, and the much- 
divided leaver which are submerged. The aerial leaves^fun^shed 
with an epidermis provided with stomates, present a parenchyma 
whose structure scarcely differs from that of the aerial leaves 
already described. Aquatic leaves have no epidermis properly so 
called, but only greenish parenchymatous cellules pressingone against 
the other, constituting thus a parenchyma uniformlj| dense, hollowed 
herejand there with isolated aeriform cavities, as in Fig. 128. 

We cannot conclude our study of leaves without saying a few 
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words upon the stipula . These stipules are organs of only secondary 
importance, which accompany the leaves in certain plants. They 
are organised like leaves, but they are not true leaves. At an 
early period in the growth of certain 
plants, two small tumours appear, one 
at either side of the base of the leaf- 
stalk. As they are developed they be- 
come stipula, a blade. They appear 
later than the leaf,* at whose base they 
are developed, but at some period of their 
existence they almost invariably enclose wa-cwa of Aquatic Plants, 

the leaf, being of quicker growth than the leaves. But their form 
and functions are altogether different, being small foliaoeous 
organs with membraneous appendages, whose points of insertion are 
very various. In the Tulip- tree, Fig. 129, we observe two stipules. 




placed the one #n the right and the other on the left of the point 
of insertion of the leaf-stalk. In the Rose-bush, Fig. 130, the two 
stipules are attached to the petiole of the leaf. In the Hop-plant, 
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Fig. 131 .—The Hop-plant. 


Fig. 131, the two stipules are on the same side of the stem, and 
belong to two different leaves, being so mingled together as to appear 
to form two double stipules. In the Buckwheat, Fig. 132, we 

see only a stipula placed 
between the leaf and the 
stem. 

The stipula appears, as we 
havesaid, after the leaf which 
accompanies it. Neverthe- 
less, it .often grows much 
more rapidly than the leaf, 
and in the bud they often 
completely cover these 
organs. They are probably 
intended in this case to 
shelter the young leaves. 
They are also very fugitive. 
Sometimes the stipules have 
neither this rapid d^jplop- 
ment nor this fugitive character. They are then called persistent. 
It. is probable that in their persistent character they are useful to 
the plant, either in sheltering its more delicate organs and feeding 

the buds, or in replac- 
ing the leaves when 
they are prematurely 
shed. 

In the grasses ( Gram- 
inece) there is a little 
membrane which ap- 
pears to be a continua- 
tion of the inner lining 
of the petiole or sheath 
beyond the origin of 
the lamina of the leaf: 
It is called ligula. 

Fig. 132.— Buckwheat {Fagopyrum). shoe fetehet. As an 

example of ligula we give a vegetable furnished with the ligula 
leaf, the Milium muUifiorum, Fig. 133, which represents a branch 
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of this plant. The ligula is represented by the letters L.g, at 
the base and internal face of the leaf, which is sheathed like all 
the grasses. Here the leaf-stalk or petiole has its origin in one of 
the nodes of the stem ; while at L.g, the apex of the sheathing 
petiole, there is a small membrane which appears to be a continua- 
tion Of the inner lining of the petiole beyond the origin of the 
lamina of the leaf. This is the collar, or ligula. 



^83. — Ligula of MUlet-graas. 



PHENOMENA OF THE LIFE OF PLANTS. 

EXHALATION, RESPIRATION, CIRCULATION. 

Having acquired some knowledge of the external arrangements 
and of the internal structure of the roots, stem, and leaves, we 
may now consider the essential phenomena in the life of plants, 
namely, vegetable physiology, in some of its most important points. 

Vegetation presents in exhalation, respiration, and circulation of 
the sap in the interior of the tissues, three functions only secondary 
in their importance to reproduction. 


Exhalation. 

Exhalation in plants is performed by the leaves and branches. 
Plants exhale water or vapour by their leaves ; it is retarded by 
the presence on the surface of the leaves of a coating of wax 
which gives them their greyish-blue glossy appearance, and it 
varies according as the epidermis is thic®or thin. 

The medium in which the plant is placed also greatly influences 
the function of exhalation. If the air is very dry, the exhalation 
is abundant and rapid. It is less active where the air is oharged 
with humidity ; it increases as the temperature rises ; it is ’dimin- 
ished during the night. 

It is not alone by the stomates of the leaves, but also through 
means of the epidermic membrane itself, that exhalation takes 
place. The result of the perfect equilibrium which exists between 
the absorption of the roots and the foliaceous exhalation, is proof 
of^ a normal state of healthy vigour in the plant. If exhalation 
exceeds its absorbing powers the plant must fade. 
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It must be added, However,, that at the same time that leaves 
transpire, they also reciprocate and absorb water by their own 
surface. This function of absorption does not appear to bear any 
proportion to the number of stomates, but seems to be'more or less 
considerable according to the quantity of wax which covers their 
surface, absorption being most active where this coating is thin. 


Respiration. 

If we place an entire plant or a leafy branch in a balloon filled with 
gas which cannot be renewed, and leave* the whole in darkndss for 
some ten or fifteen hours, we may assure ourselves at the expiration 
of this time that the atmospheric air contained in the balloon is no 
longer of the same composition as before the experiment. Carbonic 
acid will be there in greater abundance, and the quantity of oxygen 
will be less. But if in place of leaving the plant in darkness we 
expose the apparatus to the influence of the sun’s rays, the 
phenomena will be reversed; after a few hours the air in the 
balloon will have lost a noticeable quantity of its carbonic acid, 
and will be enriched in its oxygen. 

In order to test this phenomena, let us fill -a bell glass with 
water, to which has been previously added a considerable propor- 
tion of carbonic acid gas, and place in it a branch or an entire 
plant covered with leaves ; expose the whole to the rays of the sun 
for some hours, as is represented in Fig. 134. The air, if analysed 
after the experiment, will£e found to contain scarcely any carbonic 
acid, but it will contain a larger portion of oxygen than before the 
experiment. If a branch of a plant, with the roots fixed in soil, 
and consequently in its normal state of vegetation, is placed in a 
glass vessel, and by means of an air-pump a given quantity of air 
is caused to circulate round it, this air, which, before the experi- 
ment, contained from four to five ten- thousandth parts of carbonic 
acid, after the apparatus has been exposed to the influence of the 
fiun’s rays for a certain time will not be found to contain more 
than from one to two. If, on the contrary, the experiment is made 
during the night, it will be found that the quantity of carbonio 
acid would be increqped, and at the expiration of a certain time 
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would have risen to eight ten-thousandth parts. These experi- 
ments, in which there is an interchange of gas between the plant 
and the atmosphere, exhibit the double phenomena of absorption 
and exhalation in plants ; in fact there is respiration . But the 
respiration of plants is not always the same, like that of animals, 
in which carbonic acid gas, water, and vapour is exhaled without 
cessation either by day or night. Plants possess two modes of 
respiration : one diurnal, in which the leaves absorb the carbonic 
acid of the air, decompose this gas, and extract the oxygen whilst 
the carbon reir&ns in their tissues ; the other nocturnal, and the 
reverse, in which the plant absorbs the oxygen and extracts the 



Flg.184.— Respiration of plants exposed to light. Fig. 136.- Respiration of plants exposed to light. 
Arrangement of the experiment. Result of the experiment. ^ 


carbonic aoid ; that is to say, they breathe in the same mailer as 
animals do. The carbon which is used by plants # during the day is 
indispensable to the perfect development of their organs and the 
consolidation of their tissues. By respiration plants live and 
grow. f 

It is necessary to remark here that it is only the green parts of 
vegetables which respire in the manner' described ; that is to 
say, by absorbing carbonic acid and disengaging oxygen under 
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the influence of light. The parts not coloured green, such as the 
wall fruit, seeds, red and yellow leaves, &c., always respire in one 
and the same manner : whether exposed to light or left in dark- 
ness, they always absorb the oxygen and disengage carbonic acid. 
They respire in the same manner as animals. If we consider that 
the green parts of the plant are far more numerous than those 
which are otherwise coloured, — that the clear light nights of hot 
countries may rather be - said to diminish than to interrupt their 
respiration, — that the season of long days in northern countries is 
that of the greatest vegetative activity — we shall Ip led to the con- 
clusion that the great mass of plants live more in light than in 
darkness, and consequently that their diurnal respiration greatly 
preponderates over their nocturnal. The diurnal respiration of 
plants, which pours into the air considerable quantities of oxygen 
gas, happily compensates for the effects of animal respiration, 
which produces carbonic acid gas, injurious to the life of man* 
Plants purify the air injured by the respiration of men and 
animals. If animals transform the oxygen of the air into carbonic 
acid, plants take this carbonic acid back again by their diurnal 
respiration. They fix the carbon in the depth of their tissues, and 
return oxygen to the air, in reparation. 

, Such is the admirable equilibrium which the Creator has estab- 
lished between animals and plants, such the beneficial communica- 
tion which assures to the air its constant soundness, and maintains 
it in that state of purity which is indispensable to support the life 
of the living creatures which cover the globe. 

We have now been speaking of the respiration of aerial plants. 
Water plants cannot respire by the same organic mechanism. In 
these the air circulating across the intercellular meatus of the 
leaves acts directly upon the pithy contents of the cells. The 
leaves of aquatic plants, which are destitute of epidermis, aayd are 
in general very slight, borrow air which the water holds in solution, 
in such a manner that, according to the ingenious remark of 
M. Brongniart, they respire in a manner analogous to that pre- 
sented by fishes and other animals which breathe by gills. 

Plants which live in perpetual darkness, and which consequently ^ 
are always subject to nocturnal respiration, plain tain certain modi- 
fications in their exterior aspect. In this anomalous condition 
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they lose a great part of their carbon, which passes into the state 
of carbonic acid, and they exhale large quantities of water: The 
result of these two phenomena is a decided elongation of the 
plant, a greater softness in its tissues, and the absence of green 
colouring. 

The juices of plants kept constantly in the dark modify them- 
selves in a sensible degree. Often acrid and bitter in their normal 
condition, they are rendered sweet and succulent under such modi- 
fications, and market gardeners turn these facts largely to their 
profit. They set Lettuce plants in artificial stations in older to 
make the hearts white, by binding them closely together and tying 
the leaves one against the other, to the exclusion of light. Sea 
Kale, which grows a wild, useless weed on the sea*shore, becomes a 
delicate dish under the gardener's care, aided by this principle of 
blanching. 


Circulation. 

The manner in which nourishing juice| circulate in the interior 
of plants has long been the subject of discussion amongst botanists, 
and science is still far from being agreed on this important point 
of vegetable physiology. Limiting ourselves, however, to the 
consideration of dicotyledonous vegetation, such as our indigenous 
forest trees, we may enunciate the following simple facts on which 
all botanists are agreed. 

Let us follow the juices of a dicotyledonous plant from the moment 
of their absorption by the root fibres. Let us see the course these 
liquids follow as they rise in the interior of the plant, and that which 
they take in order to descend again after having passed through the 
pervious tissues of the leaves, exposed to the chemical influence of 
the ay ; in other words, let us follow the progress of the sa^both 
in its ascending afid descending course. From the moment when the 
water which impregnates the earth has penetrated into the roots of 
a plant, and mingled its sap with the juices which are contained in 
the cells of the vegetable, it constitutes what botanists call the sap , 
a complex fluid, which, at certain periods in the life of a plant, 
circulates constantly tlyough its tubes. What is the force which 
caudfcg the water to penetrate into the roots, impels .the sap into the 



CIRCULATION. 


111 . 


stem, and finally to its last ramification, namely, the leaves P What 
is the ro^te which the sap follows in ascending P Does it traverse 
the pith, the bark, or the wood P or, finally, does it permeate through 
all three at the same time P 

When a tree is cut down in spring it is easily seen that the sap flow- 
ing in it is then in the wood. If a plant is made to absorb coloured 
liquid, or if the branches are plunged into the 
same liquid, it is easily seen that it does not 
rise first either in the lferk or pith. It is the 
wood or ligneous body through which it mani- 
festly takes its passage. This passage is effectu- 
ated through all the ligneous elements, cells, 
fibres, and vessels. The anatomical construc- 
tion of these vessels, their large number, their 
strength in the prostrate filiform and slender 
stems, which often attain a very considerable 
length, and which require to be traversed by a 
large quantity of sap in order to supply what 
is necessary for evaporation by the leaves, — all 
these general facts leave no doubt as. to the 
part which the wood vessels play in the circu- 
lation of the sap. There is besides nothing 
easier than to ascertain directly the presence of 
sap in the interior of the wood. Such, then, 
we may conclude, is the true path followed by 
the ascending sap. 

Dr. Hales, an English physiologist, to whom 
science is indebted for numerous experiments 
throwing light upon the movement of the 
nourishing juices in plants, was anxious to dis- 
cover tile force with which the sap rose in the 
stem. In order to ascertain this, he fastened a 
bent tube on the top of an ascending branch of 
a vine-stem in the spring ; having carefully fixed awend “*« “*■ 

the tube upon the transverse section of the vine-stock, the lower bend 
being filled with mercury. The flowing sap accumulated in the in- 
terior branches began little by little to move the mercury, till it rose 
to about forty inches in the tube (Fig. 136/. The flow of sap then 
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was sufficiently powerful to move a column of mercury, in addition 
to the weight of the atmosphere* this height. Hales calculated from 
this that the force which impels the sap in the vine is five times as 
great as that which impels the blood through the large arteries, of 
the horse- Having reached the leaves, the sap comes in contact 
with the air by the innumerable openings or stomates which com- 
municate with the air-cells and hollow meatus in the substance of 
the parenchyma. The respiration of the plant, that is to say, the 
chemical action which the air exercises Apon the liquids which 
supply the leaves, together with the exhalation of vapour which 
proceeds from the same organs, modifies the ascending sap in the 
same manner that air modifies the veinous blood in the stAguinary 
vessels and lungs of animals, changing it into arterial blood. Thus 
it is with the leaves in the phenomena of exhafation and respira- 
tion, of which they are the seat. In ascending, the sap changes 
its nature, and becomes transformed into a nourishing fluid. 

We must now inquire what 'is the path which this new or 
descending sap takes after it has undergone this important modi- 
fication. Everything tends to the belief that it circulates in the 
bark. Let us see what are the facts which justify this opinion. 
If a stem or branch is strongly bound in such a manner as to com- 
press the bark, a cushion or excrescence is formed above the liga- 
ture, which continues to increase, and appears to proceed from* the 
stoppage of the circulation, showing that the nutritious fluids 
come from above, for the parts beneath the ligature* show no 
increase. The same phenomenon is produced upon the trunk of 
the tree when annular or spiral incisions are made all round it. 
Again, the trunks of trees round which creeping or twinii^g plants 
wind themselves, demonstrate the same physiological fact in a very, 
peculiar manner. Above the natural ligature produced by the 
pressuYe of the parasitic plant, a natural cushion is forme&and a 
swelling produced by stopping the sap in its supposed descent 
through the’bark. 

In speaking of the structure of roots, we have enumerated the 
causes undertheihfluences of which the sap ascends ; the causes which 
determine its descent are, we must acknowledge, imperfectly known 
to ug. It appears most probable that it is through the deep layers 
of me bark, especially through the*het-like fibres of the liber, the 
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admirable structure of which we have before mentioned, that this sap 
takes its way. These fibres are very rich in a mucilaginous and 
albuminous matter. Some physiologists consider that there are 
additional vessels as principal and essential reservoirs for the 
elaborated sap, but it must be confessed that the subject is very 
obscure. The circulation of sap is in its most active state in 
spring time, when the plant is gorged with nutritive matter pre- 
served in deposit during the winter. It is then full of liquid, and 
in some plants the juices flow from the slightest incision. In spring, 
according to the poetical expression consecrated by use, the vine 
and other plants bleed; but when the leaves are fully developed, 
the active evaporation which takes place on their surface impels 
the liquid to the extremities of the vegetable, whence it exhales 
in vapour ; they will no longer bleed when wounded. 

When the branches develop themselves and consolidate, the 
movement of the sap becomes slower; it is sometimes roused 
towards the end of summer, when, the spring having been pre- 
mature, the materials which the plant has elaborated for the 
vegetation of the following year have been set to work before their 
time. After the fall of the leaf, and when the approach of winter 
lowers the temperature, the movement of the sap is stopped 
entirely ; the tree arrives by little and little at a state of almost 
absolute repose : this is not death, but life, which awaits its re- 
awakening. 

It thus appears that all plants in a healthy state must be so 
situated, as to be able to absorb from the soil surrounding them 
the elementary bodies which constitute sap, namely, carbon, oxygen, 
hydrogel, and nitrogen, which are capable of forming a number of 
secondary combinations ; as well as those which arc necessary to 
the growth of certain families. The principal form in which these 
bodies are absorbed is, as water, carbonic acid, and ammonia. 

Water is supplied to plants in the form of rain and vapour ; 
according to* Schleiden, by far the greater part being duo to the 
latter process. 

Carbonic acid, which supplies plants with the carbon of their 
tissues, is supplied by the respiration of man and animals : by com- - 
bustion, and by the decomposition of saccharine matter, volcanic 
action, and hot springs. 
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The sources of ammonia are nearly the same as carbonic acid : 
the secretions of animals, the combustion of wood and coal, and 
the decomposition of nitrogenous matter. 

The constituents of sap in special plants are the metallic oxides, 
as potassium, sodium, calcium, and magnesium. How these various 
substances permeate through the tissues of plants, is, to a certain 
extent, a mystery. 

On the Growth of Vegetables. 

Vegetables increase by means of the nourishing materials elabo- 
rated by the descending sap. It would be entering upon a long 
and difficult task to take into consideration aJl the points which 
botanists have made concerning the growth of vegetables. We 
must, therefore, limit ourselves here to the consideration of 
what actually comes under our own knowledge in the growth of 
trees. Trees are elongated by the development of their terminal 
shoots. We observe the intervals between the points of the 
insertion of the leaf, which at first are very short, gradually 
become longer according to the greater degree of development 
through which they have passed. 

But how do trees increase in circumference ? This demands a 
closer deamination. 

If wo study the internal structure of a branch of one year old 
in one of our forest trees, we shall find that towards the end of the * 
year the branch is arranged in the following manner. There is a 
pith, a fibro-vascular circle, furnished with air-vessels on its 
internal face, with straight medullary rays traversing tiff ligneous 
circle, losing themselves in the bark, which is composed of an 
epidermis of ruber, of the herbaceous envelope, and of liber. But 
between the ligneous and cortical system we can distinguish the 
presence of a special zone formed of very delicate cells, with walls 
soft and transparent, which in spring-time afe bathed in liquid 
supplied abui^antly by the descending sap, to which botanists 
give the na^ne of cambium. This last layer is of the utmost 
importance, for we can perc^ve that in the course of the 
second year, by the process, of vegetation, this intermediate zone, 
which is situated between the cortical and ligneous system, and 
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has received the name of the generating zone , becomes the seat of 
a double formation, the one. cortical, the other ligneous. Fig. 137, 
which we have given to show the different elements of the stem of 
a tree, serves also .to show its mode of development. That part 
'included in the lines marked 1, represents the wood and bark of 
the first year, that marked 2 the wood of the second year. The 
generating layer separates these two elements, and is indicated 
by the letter c. Cells, fibres, and vessels result from the transfor- 
mation of the delicate elements of this generating tissue. In 
other words, at this point the transposition of cambium , or bark 
from without to within, and of wood from within to without, takes 
place. The medullary rays are continued without interruption or 
modification acro^ the new beds, forming itself anew, and, without 



Fig. 137. —Horizontal and transverse section of the trun}| of an Elm. 


being in connection with the pith, prolonging itself, in short, to 
the bark. What passes in the second year is repeated during the 
third and fourth^ A very useful consequence results from this. 
We are enabled by observing certain characters to distinguish the 
successive layers which form themselves year by year. The age 
of a tree is thus, so to speak, inscribed upon its own surface. In 
the oak, for example, it is very easy to distinguish the annual 
layers. The transformation of the generating zone in the wood 
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continues from spring to autumn, and consequently under climatic 
influences very different. The great vessels are formed at the 
season when the sap is most active in its circulation ; then come 
vessels of smaller calibre and much more numerous. Towards the 
end of the year, when vegetation is less active, ligneous fibres are 
formed. It follows from these differences between the wood of 
spring and of the autumn, that it is very easy to distinguish the 
passage from the former to the latter, and that the different 
annual formations appear consequently as so many concentric 
zones on the horizontal section of the tree. To continue, it is by 
the operation of the generating zone that the tree increases in 
circumference. If the annual growth of a tree were equal during 
all the time of its vegetation, there would be 3j*o line of demarca- 
tion between each annual period, and consequently no concentric 
zones. It is thus with trees in some hot countries, where vegeta- 
tion is neither checked nor accelerated by change of temperature. 
The age of a tree is not there, as in temperate countries, to be 
found inscribed upon its stem. 

Wo must hero, however, offer two important remarks. The 
new wood alone participates in the nature of the exterior parts of 
the ligneous circle ; the medullary sheath is not renewed. On the 
other hand, new cells are constantly formed by means of the gene- 
rating zone, in default of which the growth would cease as soon 
as all the cells of this zone were transformed into the elements of 
new wood and bark. 




1 ig. ltfd. — Flower of Raftleaia Arnold!. 


The Flower. 

We have surveyed with wonder the wisdom and power of the 
Creator as displayed in the different organs and appliances 
just passed in review. We have admired the roots, with their 
innumerable tufts of fibre, which by a marvellous faculty, scarcely 
explicable to us, imbibe the liquids obtained in the earth, and 
convey the nourishing fluid into the tubes of ^plants ; the stems 
and branches which support the plant in mid air; the leaves, 
organg at once of respiration and evaporation ; the vessels, so vari- 
able in form ; the breathing pores (stomata), the cells ; in short, 
all the appliances, all the living mechanism by means of which the 
vegetable functions are carried on; all tending to the produc- 
tion of flowers, which, in their turn, live only for the production 
of fruit ; while the fruit itself only exists for the purpose of deve- 
loping the seed, that ultimate end and essential design of vegeta- 
tion ; for Nature seems to concentrate all her efforts with a view 
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to the reproduction of the individual, and consequent preservation 
of the species. 

But what is a flower? What definition shall we give of a 
flower, that can pretend to exactness, and at the same time be 
framed in scientific terms P A rigorous definition of the flower is 
more difficult than one would think. It was a saying of LinnsDus 
that minerals £rew, plants grew and lived, animals grew, lived, and 
felt ; but this is How known to be altogether incorrect, for certain 
plants not only grow and live, but give every indication of feeling, 
witness the Mimosa, or Sensitive plant, which closes its leaves 
on being touched, and some of the moct obscure plants among the 
Conferva, which move about by c the action df their own cilia, or 
hairs, until they have f&tend a resting-place fofc themselves. He 
would, in short, be a rash man who should attempt a definition of 
plant or mineral in these enlightened days. Such, however, was 
not the opinion of Jean Jacques Hdusseau, the celebrated philo- 
sopher of Geneva^ who T^as indebted to the study and cultivation 
of botany for some of the happiest hours of his life. He has left, 
in his “ Letters on Botany,” a book full of interest and sound 
science, in which he thus expresses himself on the definition which 
can be given of a flower! — 

“ If I resigned my imagination to the pleasing sensations which 
this word seems to call forth, I should write a paper agreeable, 
perhaps, to sentimental shepherds, but very unsatisfactory to 
botanists. Let us put aside for a moment the vivid colours, sweet 
odours, and gracoful forms of flowers, and try, in the first place, 
to understand the organised being which unites these attributes. 
Nothing at first sight apj#ars easier. Who thinks he requires to 
be taught what a flower isP ‘ When no one asks me what is 
time/ said St. Augustine, ‘ I know it very well ; but I do not 
know it when I am asked/ One might say as much of a^flower, 
perhaps of its beauty even, which is the prey of time. I am 
presented with a flower, and I am told, * Here is a flower/ This is 
showing it to me, I confess, but not defining it ; nor will this 
inspection enable me to decide, in the case of any other .plant, 
whether what I see is, or is not, a flower ; for there are multitudes 
of ^vegetables which have in none of their parts the apparent 
colour which Bay and Toumcfort have introduced into thei 
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definitions of a flower ; and yet these vegetables bear flowers not 
less real than those of the rose-tree, although much less apparent.” 

Nevertheless, although the definition of the flower appeared to 
Rousseau so surrounded with difficulties, he does not hesitate to 
propound the following : — 

"The flower,” he says, "is a local and temporary part of the 
plant, which precedes the fecundation of the germ, in or by means 
of which part the fecundation is effected.” This was an unex- 
ceptionable definition, which was scarcely modified a century later 
by Moquin-Tandon, when he said, “ A flower is that temporary 
apparatus, more or leg^aappUcated, by means of which fecunda- 
tion is effected.” 

The flower, thesis an apparatus^ 0 B 3 p<wed of two envelopes, the 
calyx, the corolla\ md the essential organs proper to ensure the 



reproduction of the plant, namely, the pistil, in which tho seed is 
afterwards enclosed, and tho stamens? destined to fecundate the 
pistil. Tho position of the organs will be better understood by 
examining the following diagrams. Fig. 139 is a portion of the 
flower df the Foxglove (Digitalis purpusia), showing the stamens 
fa ujrfted with the corolla cor, p, the peduncle, or floral axis, c, the 
calyx, o, st, s, the pistil. Fig. 140 is an ideal figure showing how 
tho calyx c, the corolla cor, the stamens s, and the pistil p, are 
consolidated throughout their basal portions. 

The calyx, corolla, stamens, and pistil, are inserted on an axis 
called the receptacle , the form of which varies according to the 
plant. In the Strawberry, for instance, the receptacle is the 
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succulent fleshy part which is eaten under the name of 'fruit ; the 
fruit, in fact, being the little yellow specks which cover it. It is 
also the core of raspberry, and club-shaped spadix of the Arum. 

The flowers of every plant present only these five orders of 
organs. There are some which have no stamens, and others 
without pistiL In these two cases the flowers are said to be 
uniseocml. In the first they are called female flowers, in the 
second, mile; but both are always present, either on the same 
plant or on distinct plants. The Box-tree has unisexual flowers, 
some furnished with stamens without a pistil, others with a pistil 
without stamens. Other flowers are TgfA^it a corolla, and some 
even without both calyx and corol]*(. The fofener are incomplete , 
{rnmocklamydeous) , the hti&vdre called nakeh (achlamydeous). 
The Marsh Marigold ( Caltha palustris ), which expands its magni- 
ficent golden flowers in spring along the marshy borders of rivers, 
ponds, or lakes, is without a corolla ; the flower of the Aah has 
neither corolla nor calyx, but reproductive organs only. 

In short, some flowers have neither calyx, corolla, nor stamens ; 
others, neither calyx, corolla, nor pistil. They are at once incom- 
plete and naked . The flowers of the Willow are of this sort ; some 
are possessed of two stamens, and others of a pistil only. 

A flower provided with stamens and pistil is said.to be herma- 
phrodite, whether it has floral envelopes or not. There are a 
great many plants which bear hermaphrodite flowers only ; there 
are others bearing, on the same individual, male, female, and her- 
maphrodite flowers; these are polygamous plants. Some plants 
present only male, others, again, only female flowers, and these 
sometimes occur on tfye same, and in other cases on different, 
plants. In the former case, as in the Chestnut, Hazle-nut, and 
BicinuSy to which the Castor Oil plant belongs, the plants are 
said to be moncecious. In the latter, as in the Hemp-plant, Date- 
tree, and Merculiaris, one of the JEuphorbiacea, the plants are 
dioecious. 

Plants present themselves with flowers varying as much in 
their dimensions as in their structure. There are flowers only the 
thousandth part of a foot in diameter, and some which are cele- 
brate for their immense bulk. We find in Sumatra and the 
Sunda Islands a parasitical plant, the flower of whioh constitutes 





'late V.— Victoria Rfgia, on a river of Guiana. 
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nearly the whole vegetable production of the country, and is 
nearly feet in circumference. This is the Raffleaia Arnoldi 
(Fig. 138). The calyx of some of the Aristolochice on the banks of 
the Bio Magdalena, is so voluminous, that the inhabitants use it 
for a cap. The flower of Victoria regia, represented in Plate VI., 
is about forty inches in circumference. The effect produces upon 
Sir Robert Schomberg, when he first saw this magnificent flower on 
the Biver Berbice, is thus described : — 

“ It was on the 1st of January, while contending with the diffi- 
culties nature opposed in different forms to our progress up the 
Biver Berbice, that we ajg$s»d. at a point where the river expanded, 
and formed a curre^tiess basuy Some object on the southern 
extremity of this Irasin attracted ' ^ ^ attention ; it was impossible 
to form any idea what it could be ; and, animating the crew to 
increase the rate If their paddling, we were shortly afterwards 
opposite the object? that had raised my curiosity — a vegetable 
wonder. All calamities were forgotten ; I felt as a botanist, and 
felt myself rewarded: a gigantic leaf, from five to six feet in 
diameter, salver-shaped, with a broad rim, of a light green above 
and a vivid crimson below, rested on the water. Quite in cha- 
racter with the wonderful leaf was the luxuriant flower, consisting 
of many hundred petals, passing in alternate tints from pure white 
to rose and pink. The smooth water was covered with the blossoms, 
and, as I rowed from one to the other, I always observed something 
new to admire.” The leaves are of an orbicular form, the upper 
surface is bright green, and they are furnished with a rim round 
the margin from three to five inches in height ; on the inside the 
rim has a green colour, and on the outside, like the under surface , 
of the leaf, it is of a bright crimson ; they have prominent ribs, 
which project an inch high, radiating from a common centre; 
these are crossed by a membrane, giving the whole the appearance 
of a spider’s web ; the whole leaf is beset with prickles, and, when 
young, is convolvulate. The stock of the flower is an inch thiok, 
and studded with prickles ; the calyx is four-leaved, each sepal is 
seven inches in length and four inches broad ; the corolla covers 
the calyx with hundreds of petals ; when first opened it is of a 
white colour, but subsequently changes to pink ; it is very fragrant. 
Like all other water-lilies, its petals and stamens pass into each 
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other, a petal often being found surmounted with half an anther. 
The seeds are numerous, and imbedded in a spongy substance. 
This plant has by some botanists been placed in the genus 1 Euryale, 
whilst Lindley thinks it is nearer Nympkcea, from which it differs 
in the^epals and petals being distinct, the papilla of the stigma 
being prolonged into a horn, and the changing colour of "its petals. 
This splendid plant has now been successfully cultivated in many 
of the hot-houses of this country. Beautiful specimens are to be 
seen in the Royal Gardens at Kew, and at the Crystal Palace, 
Sydenham, at Chatsworth, Sion House, and elsewhere. 

The dimensions of flowers are bvjift^eans in proportion to 
the plant which produces them. l^flowersWthe greater part of 
our forest trees aro vervJn ^ o jp f^cuoiis. and littlfe valued except by 
the botanist, being generally so small as to escape the ordinary 
observer ; to study some of them, indeed, a lens must be employed. 
On the other hand, smaller plants often jroduce magnificent 
flowers; witness the daisy and other floral ornaments which 
decorate our meadows, woods, and gardens, dazzling us by the 
elegance of their forms, and brilliancy of their colours. 

It is on tho corolla especially that Nature has expended all the 
riches of her inexhaustible palette. The corolla is also peculiarly 
the scat of the sweetest perfumes of the vegetable world. 

Plants with sweet-smelling flowers are more common in dry 
than in moist countries. On the burnt-up and naked hills of 
Southern France, the Thyme, Sage, and Lavender perfume the air 
with their aromatic scents ; whilst the moist plains of Normandy 
exhale no vegetable aroma. 

Before a flower blows, the different parts constituting it are 
brought closely together and compressed one against the other ; 
they then form a Jlmer-biul. Tho buds of all animal plants — that 
is, plants germinating, growing, flowering, and dying, all in the 
same year — continue to develop themselves up to the time of their 
** full bloom. The flower-buds of certain ligneous plants, as the Lime- 
tree, also act in the same way. But there are other plants, as the 
Almond-tree, the Plum-tree, the Pear-tree, &c., in which the 
, flower-buds appear during the summer, and increase in size up to 
the time of aut umn . They remain stationary during winter, and 
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come into bloom the following spring with the first rays of the 
warm sun. These flower-buds are scales (squamose), that is, shut 
up in scaly coverings, which* bear the name of kibemacula , or 
winter quarters . The flower-buds which spring and are developed 
during the warm season are said to be naked. 

The flower-bud at last opens, blows, and passes into the state of 
a flower. This blooming does not take place at all times of the 
day indifferently. Linnaeus has drawn up a list of plants arranged 
according* to the hour at which their flowers blow. He called this 
list the Floral Clock. De Candolle has also noted the times at 
which the following flower? blow at Paris : — 


Between 3 and 4 a.u. Bindweed of the hodgerows. 

At 5 a.m Naked stalked Poppy Vuid most of the Chichoracbto. 

Between 5 and 6 a.m. Nipple Wort and the Day Lily. 

At 6 a.m Many of the Solanaceau (Nightshade) family. 

Between 6 and 7 a.m. Sow Thistle and Spurrey. 

At 7 a.m Water Lilies, Lettuces. 

At 7 to 8 a.m. . . . Venus's Looking-glass. 

At 8 a.m Wild Pimpernel. 

At 9 a.m Wild Marigold. 

At 9 to 10 a.m. . . Ice Plant. 

At 11 a.m Purslain, Star of Bethlehem. 

At 12 Most of the Ficoid, or Mesembryanthemum farpily. 

At 2 p.m Seilla pomeridiana. 

Between 5 and 6 p.m. Silene noctiflora. 

Betweon 6 and 7 p.m. Marvel of Peru. 

Between 7 and 8 p.m. Cereus grandiflorus, Troo Primrose. 

At 10 p.m. .... Purple Convolvulus. 


Some plants remain in bloom many days in succession. There 
are* others which are ephemeral, and, opening at a fixed time, 
finally close up and fall off* the same day at a nearly settled hour. 
The Cistus and Flax plant expand their green flowers about five 
or six o’clock in tho morning, and are withered before midday. 
The Cereus grandiflorus blows at seven in the evening, and closes 
about midnight. 

Certain equinoxial flowers open and close at a fixed time in the 
samo day ; on the morrow and for several following days, they again 
open and shut at the same regular hours. The Star of Bethlehem 
opens several days in succession at eleven in the morning, and closes 
at three. The Ficoides noctiflora blows several days in succession at 
seven in the evening, and closes about six or seven in the morning. 
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“ The regularity of these phenomena/ 1 says De Candolle, “has 
struck all observers, but although the cause evidently is referable 
to the action of light, it is still difficfilt to verify it with precision. 

I have subjected the Marvel of Peru to continuous 

lamplight, and by that means have obtained an inflorescence 
altogether irregular; but having also placed them where they 
were lighted during the night, and kept in darkness during the 
day, I noticed that at first their flowering was very irregular. 
They soon became accustomed, however, to their new circumstances, 
and ended by blowing in the morning, that is, at the end of the 
day artificially made for them, and closing, in the evening as their 
period of obscurity approached.” J 1 . 

Heat, however, appears to have a certain influence on the time 
and the duration of the blowing of flowers ; and it is observed that 
these phenomena vary in different countries, according to their 
latitudes, and in the same country according to the seasons. The 
Floral Clock drawn up by Linnaeus at Upsal goes slower than the 
clock arranged by De Candolle at Paris. 

In a few flowers the time of blowing is modified by the state of 
the atmosphere. These may be called meteoric plants. The 
Siberian Sow Thistle {Sonchus dentatus) never closes in the even- 
ing, it is said, when it is going to rain the next day. Several of 
the Chichoracece do not open in the morning when it is going to 
rain. The Caltha pluvialis is said to close its petals when the 
weather indicates rain, but its flowers remain open in sudden 
storms, which seem to take it by surprise. Facts of this kind, 
which are, however, neither numerous nor very trustworthy, h&ve 
been used in the arrangement of a floral weather-glass. 

The duration of inflorescence varies much in different species. 
In the Peach, Almond, and Apricot, among trees, and in the 
Hyacinth and Tulip among herbs, it remains in blossom W a 
few days only. But the Winter Hellebore remains covered with 
flowers the whole winter, and the Shepherd’s Purse ( Capsella ) 
flowers from April till November. 

The period at which flowering commences varies in the same 
way according to species. Linnaeus arranged a table of the flowering 
of different vegetables in the climate of IJpsal, in Sweden, for the 
year 1755, and gave to this list the name of the Floral Calendar . 
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But this calendar necessarily varies with each climate, for the date 
of the flowering of a plant is sooner or later, according to the 
latitude of the country. At Smyrna the Almond-tree blooms in 
the first half of February*; in central France it blooms at the 
beginning of April ; in Germany in the second half of April ; at 
Christiana in the early days of June. 

It is hardly necessary to observe hero how very indispensable an 
exact acquaintance with the times of flowering is to those who 
wish to see flowers succeeding each other harmoniously and without 
intermission, in their gardens. 


Inflorescence. 

The arrangement of the flowers on the vegetable is called its 
inflorescence , from infloresco , “ I begin to blossom.” It means 
simply the fl<?wer-head. 

Schleiden, who has paid more attention to this subject than has 
been usual with botanists, describes tho various forms of inflore- 
scence as follows : — 

I . — Centripetal Inflorescence . 

1. The Capitulum, which is many-flowered in Calathium, whose 
simple flowers stand on tho axils of more or fewer stunted bracts, 
surrounded with other circles of stunted bracts, as in some of the 
Composite®. 

2. The Spike ( Spica ) occurs in various forms, as the Catkin 
(Amentum), which falls off entire, also distinguished by its imperfect 
flowers, as in the male flowers of the Betulacece , and some other 
plants. The Spadix, a closely-crowded spike, with partially- 
eylindrical capitulum, and fleshy peduncle. The Cone, a cylindrical 
capitulum, or solid spiko, on which the foliar organs become woody 
scales. The Spikelet (Spicula), the simple inflorescence of the 
grasses and Cyperacea : namely, a few-flowered spike, surrounded 
at the base by Glumes, but with flowers having no bracts. 

3. The Umbel, or Umbellula when compound. 

4. The Raceme, which, in different forms, is distinguished as 
the Corymbe, a pyramidal raceme. 
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II . — Centrifugal Iriflorescence. 

5. The Cyme, or false umbel, is a corymbe with centrifugal inflo- 
rescence, but includes the compound raceme, umbel, and capitulum. 


III.— Once Compound 'Inflorescence. 

6. Spikelets : where several spikes unite in a spiral arrange- 
ment, as in the grasses, they become spikelets. 

7. Umbella : where several umbels are united in umbels they 
become Umbella. 

8. The Panicle includes all the many-headed forms of inflo- 


rescence, as in many grasses. 

9. The Bunch, or Fasciculus : a manifold compound cyme, with 

short and rather crowded pedicels. v 

10. The Anthela : the inflorescence in the Juncaeea (Bushes) 
and Cyperacea (Reeds). 

11. Glomerule: certain forms of inflorescence, resembling 
Capitulim, consisting of ill-formed, imperfect flowers, as in some 
nettles and rushes. 

Flowers are said to be sessile, in the language of botanists, when 
they are placed immediately on the stalk, or attached immediately 



Fig. 141,— Inflorescence of the Red Currant (RUhm). 


to tho stalk by a small sup- 
port, called a peduncle . Tho 
peduncle is what is commonly 
called the stalk of the flower, 
and afterward becomes the 
stalk of the fruit. Tho pe- 
duncle therefore is to flowers 
what the petiole is to leaves, 
that is, a means of attachment 
to the stem or branch. 
Nevertheless, the analogy be- 
tween tho peduncle an<^ the 
petiole is limited to the ex- 
ternal shape, for the two 
organs differ essentially in 
their special organisation. 

Do the flowers, whose con- 


stituent parts we shall soon consider in detail, spring at random 
from? the stem, the branches, or the boughs supporting them ? 
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When we consider the admirable regularity and the rigorous laws 
by which leaves are arranged on the boughs, we are led d priori to 
confess that the distribution of flowers on their vegetable axes 
must obey very determinate laws also. This is, in fact, what is 




Fig. 142. — Inflorescence in the Bheath of Fig. 143.— Brain hing racemo of the Oat. 

Vervain Officinalis. 


shown us by nature. Her laws arc generally easily recognised 
and though sometimes hidden, are never violated. Flowers are 
always the termination of an axis, branch, or bough, and the order 
governing their arrangement is only a repetition of that which 
regulates the ramification of the plant. 




Figs. 148 and 148*— Inflorescence of the Daisy. 
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In order to study inflorescence generally, let us fake some of the 
more common plants and examine the arrangement of the flowers 
on each of them. In the Bed Currant (Fig. 141), the floral axis 
carries at intervals modified leaves, called bracts; at the axil of 
each of these bracts the peduncle takes its rise, and it is terminated 
by a flower. This is the type of the cluster (or raceme). 

The inflorescence of" the Vervain ( Verbena officinalis), Fig. 142, 
is only distinguished from the above by the extreme shortness of 
the peduncles ; this constitutes a spike. 

The Oat-plant (Fig. 143) furnishes us with an example of the 
modifications which the cluster experiences. Its flowor is called 
a branching cluster, or raceme. 

The spike takeAhe name of catkin or ament, from aMentum? a 
strap, when it is formed of unisexual flowers, as represented in the 
male and female 'catkins of the Willow, Figs. 144 and 145. 

In the Cherry of St. Lucia (Fig. 146), the peduncles originating 
in the principal axis are longer at the lower part of the axis than 
they are towards the summit, so that the whole of the flowers form 
together a sort of umbel with unequal ribs ; this cluster is called a 
cerymbe . 

In the Astrantia (Fig. 147), so called from its star-like 
flowers, the * axis of inflorescence is very short, and bears at the 
extremity, which is enlarged, a certain number of secondary axils, 
rather elongated, and of equal length, so that the flowers seem to 
spring from the same point in order to attain the same height. 
Here the umbel has equal ribs, and the group of flowers is said to 
be umbelliferous. * 

In the Daisy (Figs. 148, 149) the numerous sessile flowers are 
inserted on the surface of an enlarged and flattened axis, and form 
a capitulum, or head. The capitulum is influenced by the fortn of 
the' receptacle: when the latter is spherical, the capitulum is 
globular; when flat, ooncave, or convex, the capitulum varies 
accordingly. 

All these modes of inflorescence are only modifications of one of 
them, which may be taken as a type, namely, the cluster. They 
sometimes seem to attain a certain degAe of complication, without 
having the simplicity of their guiding rule thereby diminished. 

Thus, in the Nettle-tree (Fig. 150) the clusters of flowers are 

K 
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arranged in a corymb. In the Carrot and Chervil, Fig. 151, the 
umbels rising from the summit of the stem, each pedicel has an 
umbel on its summit, when they become a compound umbel, la 
the Privet, and the Yine, Fig. 152, the inflorescence is formed of 
snjall clusters, being again arranged in larger clusters, or panicles. 
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Tig. 153. — Compound spike of Wheat. 


Fig. 154.— Dichotomous cyme of Centaury. 


In the Wheat-plant, Fig. 153, the ears are grouped in spikes. 
There are, then, compound corymbs , compound umbels , compound 
clusters , or panicles , and compound spikes . 

• In every case hitherto mentioned, the number of flowers of the 
same generation are indeterminate in each group. This will 
not be the case in the following instances. 

k 2 
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Let us examine, for example, the method of arrangement in the 
flowers of the Centaury ( Erythraa Centaurium), Fig. 154. The 
main stem terminates with a flower, and a little below this the 
stem bears two opposite leaves or bracts . From the aail of each oi 
these" arises a secondary branch, terminated also in two leavesiand 
a flower. Each of these branches comport themselves in the same 
way as the stem, that is, they give birth to two tertiary branches, 



each terminating in a flower, and thus it goes on. We thus see 
that at each branching out, the number of flowers is doubled. We 
see besides, that the flowering in this plant goes from the base 
to the summit, or, which comes to the same thing, from the centre 
. to the circumference. This sort of inflorescence bears the name 
of a cyme, and in this particular case is said to be dichotomous, 


THE FLOWED. 


193 


from Stga and rt/iiw, “ by pairs I divide.” In some cases three 
whorled bracts develop axes from their axils, when the cyme y 
said to be trichotomous, divided by threes. 

The inflorescence of the Forget-me-not (Myosotis), and the 
Heliotrope, also form cymes. As in these plants the multiplying 
axis of inflorescence often teiids to form a curling inflorescence, 
very unfitly compared to the tail of a scorpion, the cyme of the 
Forget-me-not and Heliotrope are said in consequence to be 
scorpioidal (Fig. 155). 

In the Horse Chesnut, the principal axis bears an indeterminate 
number of small scorpioidal cymes. This is an inflorescence mixed 
up of the #wo principal forms* we have already pointed out, and is 
a cluster of scorpioidal cymes. 

When a succulent spike is enclosod within a spathe , it is said to 
be spadix , from <r7raSc2;, a palm branch with its fruit. In this case 
the axis is usually elongated beyond the flowers in the form of 
a club-shaped cellular organ, as in the Cuckoo-pint (Arum 
maculatum ), Fig.' 156, or the axis only bears flowers at its base, 
which is here enclosed by the spathe. 

The general name of involucre is given to a more or less con- 
siderable collection of bracts, disposed in whorls (verticils) in either 
one or several ranks, which surround and seem to protect the 
flowers (the capitulum of composite flowers), yet in the natural 
group of Arums , the involucre is monophyllous, and is called a 
spathe . It envelopes the inflorescence before the blowing of the 
flowers. We show in Fig. 156 the spathe of the Arum maculatum. 

We should exhaust the attention of the reader were we to enlarge 
more on inflorescence, a subject which we have only glanced at, 
but which has been the object of profound study on the part of 
botanists. We now come to the consideration of the constituting 
parts of the flower. 


The ®alyx. 

The calyx , jcaXv£, “ the cup which holds the flower,” is the 
extem&l envelope of the flower. It has neither the elegant shape 
nor the varied colours of the corolla, usually appearing as a little 
green cup, on which the corolla rests. On account of its appear- 
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ance and colour, it is almost always confounded with the peduncle, 
of which it appears to be a mere prolongation, an expansion which 
afterwards subdivides into several lobes. 


The simple form of the calyx is suited, however, to its functions. 



Fig. 157. — The Fuchsia. 


It is, in general, not elegance or delicacy, 
but firmness and solidity, which are able to 
protect or defend. As the calyx forms the 
external envelope of the flower, it must be 
constituted so as to resist action from with- 
out. It is true that the calyx of some 
plants, such as the Fuchsia (Fig. 157), rivals 
the corolla in elegance and beauty fbut these 
are exceptions to the general facts. 

The calyx is; then, the external envelope 
qf the flower, and its different parts bear the 
name of sepals . 

These sepals, however, are only modified 
leaves. If vje glance at the Camelia-bud 
(Fig. 168), the same structure, the* same 
nervature, alnfost the same form, will be 
observed to belong both to the five sepals of 
the flower, and to the bracts accompanying 


them. In the Peony, and Foxglove (Fig. 159), there is still a 
resemblance, or rather an insensible transition, between the bracts 


f and the sepals. When we notice the various 
transitions of appearance, form, and size between 
bracts and leaves, we are led of necessity to con- 
sider th# calyx of flowers as proceeding from a 
modification of the leaves. 

The calyx seems sometimes to be formed all in 
one piece, and sometimes it is more or less ' deeply 
divided. In the former case it is rnonosepalous, in 
the latter it is pok/sepalous . 

The flower of the Primrose (Fig. 160) has a 
rig. 158.— calyx of monosepalous calyx, that of the Flax-plan^ (Fig. 
the cuneii&. 161) has a polysepalous calyx. 

’Ancient authors considered the cal fx as an entire organ, which 
was sometimes cut more or less deeply. To this false idea we owe 
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the defeetiye expressions, strap-shaped, scalloped , hied, dentated, 
& o., by which the free parts of the leaflets of the calyx joined in 
one whole h|ve been described. 

The intersections, in fact, do not reach from top to bottom. 
When a calyx begins to show itself, its elements, 
the sepals , are always free. In a polysepalous calyx 
they remain isolated until fully developed, but if the 
calyx is monosepalous, they are supported up to a 
certain point by a sort of belt. 

Without dwelling here on the different shapes the ^ 169 _c alyx of 
sepals assume, we will content ourselves with stating digitalis, 
that these* organs become indistinguishable in the Valerians (Fig. 
162) and Groundsel (Fig. 163), and a host of other similar plants. 
They appear in these plants like a bunch of silk or hair 
called a tuft , and if wo did not arrive at this curious 
modification by a series of appropriate examples, it would 
be very difficult to ascribe to the sepals their real origin. 

The number of sepals in a calyx is extremely variable. 

There are two in the Celandine, three in the Virginian 
Spider-wort, four in the Willow-herb, five in the Helle- 




bore, six in the Barberry, and a considerably larger 
number in the Cacti. 


Fig. 180— 
Monosepalous 
calyx of the 
Primrose. 


With regard to their arrangement on the receptacle, the sepals 
are sometimes in a whorl (or verticil), that is, several placed at 



Fig. 181. — Polysepalous Fig. 162.— Tufted Calyx of Valerian. Fig. 163— lflked Calyx of 

calyx of Llnura. Groundsel. 


the cfeme level, if the receptacle is conical, or at an equal distance 
from the centre, if the receptacle is flat j some are disposed 
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spirally 9 that is, at different heights, so that the line uniting their 



is a 

Sepals are, in short, either alike in size, inserted ft the same 
height or distance, free or united, or else they do not show a 
perfect agreement in these points, and thus determine whether 
the calyx be regular or irregular . That of the 
Money- wort (Fig. 164) is regular, and that of 
the Aconite (Fig. 165) is irregular. 

In the Poppy, the calyx falls before the 
flower blows, in the Ranunculus it is not de- 
Fig. i64.— Regular calyx of t&ched until after the fecundation of the flower. 

"" ’ In the Physalis it remains round the fruit, 
very much enlarges, and becomes of a yellow* or reddish colour. 
This last phenomenon of colouration brings us to a reflection 
which has its interest. In some cases 
where the calyx and the corolla exist 
V'* simultaneously in the flower, the calyx 
:j£/ becomes coloured, and thus puts on the 
appearance of a corolla. JThe calyx of 
the Pomegranate and that of the Fuchsia 
Fig. 166 .— Irregular calyx of Aconite. are ^gd, that of the Larkspur and of the 

Aconite are blue. The calyx may thus be coloured even, when 
the corolla is wanting. 



The Corolla. 

All that we have said about the charming sweetnessof flowers 
applies particularly .to tl ^corolla, for on that organ nature lavishes 
her brightest colours. *n spite, however, of the beauty and 
elegance of shape which we admire in it, the corQlla is only the 
immediate envelope of more important organs, which witl^the help 
of the calyx, it protects aga^pst.the action of external causes. 
When the fundamental phenomenon of fecundation is effected : 
when the fertilised' ovary begins to enlarge, and can of itself 
oppose a sufficient resistance ; then nature, which suffers nothing 
useless to exist, throws away this graceful decoration : the corolla 
lades, withers, and falls. If it remains occasionally a short time 
after fecundation, it ia probably only to reflect the rays of external 
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heat, and concentrate them on the fertilised ovary , thus accelerat- 
ing its development. 

The corolla is the inner envelope of the essential organs of the 
flower. It differs generally from the calyx in being of a more 
delicate tissue. The corolla alone constitutes the flower in the 
eyes of the world, generally, but to a botanist the stamens and pistil 
are the essence of the flower, for under the influence of the 
stamens the pistil produces fruit, the seeds of which will perpetuate 
the species. 

The petals are organs which, when taken together, constitute 
the corolla. They take their rise, like sepals, from modified 
leaves, a fact which is easily established. In some flowers, the 
Calycanthus, for instance, the petals are so completely shaded off 
with the sepals, that it is impossible to say where the calyx ends or 
where the corolla begins. In fact, the external divisions of these 
flowers are of a greenish hue, the internal parts being of a purple 
tint ; but it is impossible to allot the intermediate divisions to one 
of tie floral envelopes more than to the other. As the petals are 




Fig. 166. — Petal of Fig. 167.-Petal of Fig. 168.— Petal of the Fig. 109.— Petal of Aconite. 

Diejytra. Fennel. Columbine. 

shaded oflfc into the sepals, the latter into the bracts, and the bracts 
into the leaves, we must conclude from this fact also that the 
petals are really modified leaves. 

Like leaves, petals offer to us very different forms and most 
varied dimensions. They are generally either linear, oblong, 
elliptical, oval, or rounded. Sometimes they are boat-shaped, 
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as in the Blumenbac^a insignia. Sometimes they take the form 
of a spoon, as in the Dielytra spectabilis (Fig. 166) ; some- 
times they show two lips, as in the Fennel-flower (Fig. 167); 
sometimes they are elongated like a horn, as in the Columbine 
(Fig. 168) ; sometimes they are helmet-shaped, as in the Aconite 
(Fig. 169). 

Petals, like leaves, are either entire or indented. They pre- 
sent, like them, a sort of skeleton, if one may give that name to 
vascular and slender ramifications, which can only be perceived 
clearly in some cases by placing the petal between the eye and the 
light, so as to look at them as at a transparency. 

The veins determine the shape assumed by the petal. Figs. 170, 
171, and 172 give an idea of the 'three principal forms for the 



Fig. 170— Petal of Wallflower. Fig. 171.— Petal of Winter Fig. 172.— Cerastium 

Hellebore. precox. 

distribution of the veins. We know that in the Wallflower (Fig. 
170) the petal is elongated at its lower part by a sender portion 
called the claw (unguis) > the larger part of the petal taking, in this 
latter case, the name of the limb. The petals of the Cerast^im 
precox (Fig. 172) and Winter Hellebore (Fig. 171) have mo claw, 
and, as we see, one limb only. 

The number, of petals in a corolla vary much ; they are some- 
times very numerous, and are then arranged in a spiral form ; but 
they are oftener few in number, and are then arranged in one whorl. 
In the Cactus the petals are extremely numerous, and arranged in 
4 spiral, continuous with that of the sepals. In the Geranium 
(Fig. 178), Yiolet, and Gilliflower (Fig. 174), there are xraly five 
petals arranged in a whorl. 
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Just as the calyx may be monosepalous, o$ polysepalous, so the 
corolla is monopetalous or polypetalous. The flower of the 



Fig. 173.— Flower of Geranium. Fig. 174.— Flower of Qilliflower. 



Geranium (Fig. 173), and of the Rose, and Pink, have their petals 
perfectly distinct, so thflt one can be detached without inter- 
fering with the others. On the contrary, the Lilac 
(Fig. 175), the Primrose, and the Belladonna, have 
their petals united together at their edges, so that 
one cannot pull off a petal without breaking in on 
an adjacent one,, 1 1 

When a flower begins to expand, the jffetals are I 
always free. The transformation of a corolla, at 
first monopetalous, into a*polypotalous corolla, takes m _ Monopelft . 
place in the bud, just as we have already shown to louscoroiiaofiaiac. 
be the case with tho calyx ; that is, the free extremities of the petals 
are supported, and united in one whole by a common and con- 
tinuous membrane. 

We have remarked, that tho sepals are developed on^he recep- 
tacle in succession, whilst* tho petals appear, on the contrary, 
simultaneously. This fact may help us to resolve a problem, 
which much occupied the attention of the older botanists. 

In the Lily (Fig. 176), for instance, the floral envelopes are 
composed of six divisions, which are white, and of a delicate tissue, 
analogous to petals. Do the whole of these divisions constitute a 
'corolla P By no means. Without, mentioning the differences of 
shape, size, structure, and position, which could not escape the 
eyep of an attentive observer, we can show that the pieces of the 
external whorl of the Lily are developed in succession, like sepals, 


MO 


and that the pieces of the internal whorl are deyeloped simul- 
taneously. It has been decided from this fact that, in spite of 

appearances, there is 

T V ^^ a ® 0r< ^ a »™ 0 ^ er 

corolla. We must 
4 admit, then, that m 

the Lily the calyx is white and petaloid, and in Rushes that the 
corolla is green and sepaloid. 

Let us glance at the principal forms of .the corolla when it is 
monopetalous and regular. The six principal forms which the 
corolla assumes need not be otherwise described than by the 
annexed figures and the denominations which indicate them. The 
corolla is infundibuliform, that is, like a funnel, in the Tobacco- 


plant (Fig. 177), tubular in the Comfrey (Fig. 178), campanulate 
or bell-shaped in Bindweed (Fig. 179) and the Campanula, 
hypocratekform or salver-shaped im the Lilac (Fig. 180) or in the 
Jessamine, rosaceous in Borage (Fig. 181) or in the Willow-herb, 
urceolate or um-shaped in the Arbutus (Fig. 182). 

, When the corolla is monopetalous and irregular, its principal 
forms are' reduced to three. In the Sage (Fig. 183), or the Dead 
Nettle, &c., the limb of the corolla placed at the summit of a more 
or less elongatechtube is divided transversely into two parts called 
lips {laiia ) ; the upper lip, presenting two divisions, is formed by 
two petals united almost to the summit ; the lower lip, presen^ng 
three divisions, is formed by three petals joined more or less high 
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up. This form of corolla, said to be labiate , characters a very 
important group of the vegetable kingdom. 

In the Snap-dragon (Fig. 184) the mouth of the labfote corolla, 
instead of being wide open, is closed by a swelling of the 
upper lip. 

“ Among the irregular monopetalous ^plants,” says Jean Jacques 
Rousseau, “ there is a family*whose appearance is so marked, that 
we can easily distinguish its Members by their look. It is that to 
which we* give the name of gaping plants, because their flowers are 
divided by two lips, the opening of which, whether patural or pro- 
duced by a slight pressure of the fingers, gi^es theftn the look of a 
gaping mouth. Tfiis family is subdivided into two sections or 
races, one with flowers having lips, or labiate , the other with 
flowers in a mask, or personate, for th* Latin word persona signifies 
£|mask — a very fit name, assuredly, fortfbst of those whom we 
call persons.” * * 

In the Endive, or the Dandelion (Fig. 185), the corolla, cylin- 
drical at its lower part, is bent on one side, and displays a little 
flat tongue, terminating in several small teeth. This form of 
corolla is said to be ligulated , and belongs to a considerable 
number of plants composing the largest natural group in all the 
vegetable kingdom, that of the Composite^. 

In regular polypetalous corollas, Toumefort distinguished three 
principal forms, which we meet with in a great nuiqjg| of flowers, 
in general those of the same family. 

Cruciform corollas have four petals ar- 
J ranged in a cross, and generally provided 
with a claw — the characteristic peculiar to 
plants of th^ group of Crucifereee. Fig. 186 
HI represents the cruciform corolla of the Mustard 

■ J Plant. Caryophyllaceous corolla* have five 

y petals, with a very long claw, hidden by the 

| calyx. No. 187 represents A corolla of this 

kind, that of the Pink. The rosaceous co- 
Mustard. rollas have five petals without noons, and 

open, arranged as in the Common Bose. (Fig # 188.) 

Tournefort also classed all the modifications of the irregular/ 
polypetalous corolla, under two names : ‘these were papilionaceous 



3 



Fig. 187.— Caryophyllaoeou* corolla of the Pink. Fig. 188.— Rosaceous corolla of the Red Rose. 

ftonaceous, the Aconite an anomalous, corolla. Let us dwell a 


little on the first of thSe shapes. 

“ The first portion of the corolla,” says Rousseau, in his thira 


“ Letter on Botany,” “ is a large and broad petal 
covering the others, and occupying the upper part 
of the corolla/ for which reason this large petal 
has taken the name of canopy . It is also called 
the Standard. We must close both our eyes and 
our minds not to perceive that this petal is placed 
there as an umbrella to guard that which it covers 



from atmoaahano injuries. By lifting up this Fig. lap.-PapMonaceoua 

. . . , . . corolla of the Pea. 

canopy, you will remark, that it is jointed into 


the side pieces on each sfde by 


a little ear, in such a manner, 
that its position cannot be dis- 
turbed by the wind. 

" The canopy being removed, 
discovers the two lateral limbs 
to which it was attached by its 
little ear pieces. You will find, 
on detaching them, that they 
are fastened still more strongly 
into the remaining part, and 
cannot be separated from it 



without some effort. So the Fig. 190 .— Separate parti of the corona of the Pea. 
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wings arenot at all lass useful in strengthening the aittar of Ibn 
flower, than the canopy is in covering it. When the wings are 
taken away, you see the last piece of the oorolla, the piece which 
covers and defends the centre of the flower, and envelopes it, 
especially over it, as carefully as the three other petals envelope 
it above and atlghe sides. This last piece, which, on account of 
its shape, is Called the keet; is like a strong box in which nature 
places its treasure beyond the reach of injuries arising from the 
air and water.” 

Rousseau describes here tbe flower of the Pea, as an application 
of the principles njjtich he had first laid down. 


The Stamens. 

Immediately within*the petals is a fleshy disk, which has grown 
round the ovary, and from which spring the petals and stamens — 
the latter, the organs of reproduction and essential parts of the 
plant. , They are placed within tile corolla, and immediately sur- 
round the central point or pistil. They vary greatly in number, 
from Olle to fifty, and even more. They occupy the third verticil 
of the^oral organs. 

The stamen generally consists of two parts, an upper and thick 
portion, and a lower portion generally elongated and dander. 
The former is called the anther; the latter the filament. The 
filament is much less important than the anther, and is often 
wanting. The rudiment of the anther is at first a cellular mass, but 
when it has attained a given size, larger cells appear in its interior, 
usually at four distant points. By their ‘augmentation four 
separate dusters are produced, around which smaller cdjs are 
arranged in a given order, forming a special cellular covering. 
In due time these absorb the surrounding cellular matter. Some- 
times they unite' into two' masses (two becoming one) by the 
absorption of the cellular matter between them. , In those wells 
pollen is now formed by the division of each cell, first into two 
aim then into four smaller cells, which gradually change into 
pollen, the mother cells being either absorbed or remaining in the 
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form of filamentary gelatinous elastic matter among the ripe 
pollen, The several parts of the anther are distinguished by the 
term connective, which is the direct continuation of the filamen in 
the anther. The lobes of the anther are its halves, each half being 
a lobe or hollow cavity called a cell, being distinguished as many 
o* single celled. It can easily beundystood §f the connective 
that if the filament and the connective were prolonged 
in the same direction, and of nearly the same thickness, 
as in the Iris (Fig* 191), the anther would be immov- 
able, but that this would not be the case if the connec- 
tive were inserted in the attenuated extremity of the 
filament by a point only, as happens in the Amaryllis 
£Fig. 192).* It will also be understood that the powdery 
matter contained in the cells of the anther is pollen, or 
fine dust. That the membranous sides or walls of the 
cells of the anther are its valves, and that the lines 
which pass down the sides of the anther are the sutures 
or seams. _ 

We have stated above that the anther is generally stamen* oiiri*. 
formed of two lobes, yet in some plants the anthers are unilocular; 
either the two lobes existing at first have been blended in one, or 
there was actually but one lobe, as in the Epacridacece, 
a family of elegant heaths from New Holland. In 
other plants, as the Laurels and the Ephedra , the 
anthers are quadrilocular. 

In the art of fecundation the lobes of the anther 
open at the sectures in order to discharge the fertilis- 
ing pollen. Generally each lobe presents a longitu- 
dinal cleft, along which the opening of the anther 
takes plac^ this being called its dehiscence, in botanical 
language. Sometimes the cleft only extends a short 
distance towards the summit of the lobe, and consti- 
tutes a sort of pore, as we see in the Heaths and ^.-Anther 
Solanums (Pig. 193). . . of Aairyw*. 

* In the Barberry (Fig. 194) and the Laurel (Fig. 195) a very 
remarkable and elegant mode of dehiscence is observable: a 
certain restricted portion of the walls 81 the anther opens upwards, 
so as to form little trap-doors or valves. There is one valve for 

L 
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each lobe in the Barberry, and two for each lobe in the Persian 
Laurel, as represented in the engravings. 

A familiar acquaintance with the xfiicroscopic structure of the< 



Fig. 193. Fiff. 194. Fig. 195. 

Stamens of Solanum, Barberry, and Persian Laurel. 


pollen of veget^les gives rise to some very curious speculations. 
When a microscope of considerable power is employed, we find 
that the forms of these grains vary very considerably in different 
species, some of their forms being of a very elegant d&cription. 

The pollen-grain is generally composed of a sort of double 
covering, tKe innermost containing a mucilaginous liquid, named 
Harilla. Figs. 196 and 197 are the pollen-grains of the Hollyhock, 
having a sort of double sac or covering surrounding each grain. 
The external membrane of the globule of pollen is smooth, dotted, 
granulated. It is covered with small prickles, or finely reticulated, 
according to the species. It also exhibits folds and pores. In the 
pollen of Wheat (Fig. 198) there is only one pore; in the Primrose- 
tree (Fig. 199) there are three. Figs. 200, 201, and 202 show 
the pollen grains of Garlick, the Phlox, and the IMfclon. The 
number of pores in a pollen-grain may reach five or evV^i eight. 
These porqs perform important functions, as we shall soon see. 

When a grain of pollen is placed in water it swells, because it 
absorbs a certain quantity of the liquid. Its membranes expand, 
and the internal one protrudes through the pores of the external 
membrane. The vessel bursts, and the florilla escapes in a sort of* 
iAucous and granulous jet. This is an anomalous but very curiotife 
phenomenon to observe. It is anomalous, because it is not thus 
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that the matter takes place in nature. When a pollen-grain 
falls on the moist and viscous surface of the pistil, which we 
* shall soon desoribe, and which beiws the name of stigma, it ex- 
pands slowly, appearing to absorb its humidity ; the interior mem- 



brane becomes gradually extended and protruded through one or 
two pores in the exterior coating, in the form of delicate tubular 
protrusions, which lengthen by degrees, and end by forming real 
tubes, called pollen-tubes. 

The length of these tubes varies considerably; they .attain in 
certain cases many hundred limes that of the pollen-grain, which 
gave it birth. This prodigious lengthening evidently cannot proceed 
from a mere elongation of the internal membrane of the pollen- 
grain, but is the result of an actual grgvjth in this membrane* 
The pollen-tube is nourished and grows, that is to say, it vegetates; 
so that, leaving the stigma, it penetrates into the tissues, which it 
is intended to traverse. We shall have occasion to return to the 
pollen-tube when we apeak of fecundation in the next section. 

Although pollen-grains are almost always free and distinct, there 
are some plants in which these grains are joined together, and 
often very closely. In the Orchidacecs (Fig. 203), the pollen is 
gathered together into masses, sometimes almost pulverulent, with 
loosely-cohering granules ; sometimes it is formed of numerous 
small angular masses, joined together by means of glutinous 

l 2 
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matter. In Plantanthera cMoranta, and Asclepias Jhribunda, 
the masses of pollen show the arrangement as represented by 
Figs. 204 and 205. 


The number of stamens in each flower 'varies according to the 



Fig. 206.— Pollen Mua 
of Asclepias floribunda. 

species! When' they are arranged in whorls , they are generally 
definite in number, as in the Vine (Fig. 206), and the Primrose, 

which have five. When they are 
in a spiral, they are usually very 
numerous, as in the Magnolia and 
the Ranunculus. 

Stamens may be all of the same 
height, as we see in the Lily, Tulip, 
and Barrage, or else very unequal. 
In the Geranium, there are five 

*06.— Androcum Sttmeni ct the Vine. 

stamens bigger than the others, 
which are also five in number. In the Wallflower (Fig. 207), 
which has six stamens, four are bigger than the others ; Linnaeus 
called these tetradynamms. In the Snap-dragon (Fig. 20^), there 
are four stamens, two of which are larger than the others ; Linnaeus 
called them didynamous stamens. 

The stamens of the same flower may be completely independent 
one of the other, or more or less united either by their filaments 
or by their anthers. In the Mallow x (Fig. 209), and in the Flax 
plant, all the stamens are united to each other by their filaments 
in a single bundle. In the French Bean, and the Milk-wortp, they 



Fig. 303,-PolUm Hsu 
in Orchia 1 


Fig. 204.— Pollen Man of 
Plantanthera chlaranta. 
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are united in two bundles; in the EgyptianSt. John's Wort (Pig. 210), 



in three bundles ; in the Bicinus (Fig. 211), in several bundles* 



Fig. 210. — Androcaenm of St John’s Wort 


Fig. 211.— Stamftns of 
Bicinua (Castor-Oil- tree). 



After Linnaeus, the stamens are called monaclelphous, 
diadelpkous, triadelphous , polyadelphous , as they 
form one, two, three, or more bundles. 1 In the 
Dandelion, Artichoke, and' Thistle, the stamens 
Are . joined together by their anthers, so as to form 
a kind of tube, supported by free filaments : these 
are said to be synantherous (Fig. 212). 

Finally, stamens may' form adhesions with the 
floral envelopes. In the Squill, for instance, six sta- 
mens adhere by their base to the six divisions of the 
flower. In the Primrose, five stamens are attached _ 

to the tube of the corolla, which is monopetalous. 
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We shall conclude our remarks on the stamens by some inquiry 
into the morphological nature of this part of the flower. 

Bracts, sepals, and petals are modified leaves, as we have seen. 
It appears difficult to believe, at first sight, that the same should 
be the case with stamens. Yet, pick the pedals from a flower of 
the White Water-Lily ; you will observe, %s you approach the 
centre of the flower, that the petals diminish in length and breadth, 
and present towards the summit, an anther, at first rudimentary ; 
this becomes more and more, complete as the supporters pass 
insensibly from the form of a petal to that of a filament. In the 
Columbine, under the influence of cultivation, we see the stamens 
changing by degrees into forms analogous to those constituting its 
elegant corolla. In the Bose, we often find organs which are half 
petal and half^tamen. # 

There is a very curious monstrosity in one species of the Bose, 
in which all the organs of the flower are transformed into leaves, 
so as to Constitute what horticulturists call a monster rose . In this 
producAn we can follow, step by step, all the transformations 
between an almost perfect stamen, and a petal which has been 
transformed into a green leaf. 

All these facts demonstrate that the stamen is only a metamor- 
phosed petal. But we have already shown the analogy of petals 
with sepals, of sepals with bracts, and of bracts with leaves. 
Stamens, therefore, like these organs, are only metamorphosed 
leaves. In short, the filament of the stamen has been compared to 
the claw of the petal, or the petiole of the leaf, the limb to the leaf 
itself, the pollen to a special modification of the parenchyma of the 
leaf, also the connective to the central part, that is, the midrib of 
the leaf. 

The Pistil. 

As we advance in the study of the organic parts of plants, it 
will be observed, that nature is constantly approaching her essential 
object, the propagation and preservation .of the species. The pistil 
is the essential organ in the reproduction of plants ; Nature^ there- 
fore, has taken care to collect round the pistil all possible means 
for its protection and defence. It' is placed in the centre of th^ 
^flower, sheltered under several concentric coverings, and defended 
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besides, extdmally^ by the filaments of the stamens, which form a 
rampArt round it. * These various floral envelopes last as long as 
the pistil needs their protection and shelter. They disappear after 
fecundation, when the ovary # is strengthened by its own proper 
development. 

The pistil is the female organ in vegetables, the gyncecium , as it 
is sometimes called, as opposed to the androccsum, the name which 
designates the whole of the stamens, or the male organ. 

The gynaecium present# one of the most remarkable applications 
of the doctrine of vegetable metamorphosis, made popular by Goethe, 
the celebrated German poet, and also a profound naturalist. We 
can easily understand the structure, origin, and arrangement 
of the gynaecium, if we consider it as constituted by the trans- 
formation of a single leaf, or rather as resulting from the union, 
blending, and combination of several leaves in one single organ. 

The elementary organs, the junction of which forms the pistil, 
are called by De Candolle, carpels . The carpel is to pistil 
what the sepal is to the calyx, the petal to the corolla,* and the 
stamens to the androcsBum. The union of the carpels generally 
forms the pistil, as the union of the petals form the corolla, and 


the union of the stamens the androcaoum. Sepals, 
petals, and stamens, are only modified leaves ; it is 6, 'J 

just the same with the carpel, which takes its rise ' 
during the phases of vegetation by the metamor- 
phosis of the leaves. 

Three parts are observable in the pistil — the ovary, 
the style, and the stigma. These three parts are I 
very apparent in Fig. 213, representing the pistil of- 1 
the Chinese Primrose, where the letters stig. indicate B 
the stigma, the letters sty., the style, by tb§ letter o, 
the ovary. k:. \ 

The ovary is the. part of the vegetable destined BS&gdB " 4 

to contain the seed/, that is, the ovules, which, when * 

fertilised and developed,, become the seeds / The W. « 

part which supports the ovules, which is generally |V 
rather thick, is called th e f placenta; it is indicated cSnewpitalS?! 

Fig.,213 by the letter^, above the receptacle r. 

The top of the ovary is prolonged by a filament, either long or 
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short, which is called the style, and is analogous to IRe mid-rib in 
leaves. The style carries a glandular appurtenance on its summit, 
destined to receive the pollen-grains, and to help fecundation; 
this is the stigma . 

The style is not a solid cylinder, as we might think at first 
sight ; on the contrary, its axis forms a sort of canal leading into 
the ovary, and descending to the vicinity of the ovules. The 
stigma, which is the upper part of the pistil, is very variable in 
form ; it is essentially formed by a mass'of thin, transparent cells, 
loosely united and coated over with a gummy, mucilaginous matter. 
It ip thus perfectly well fitted to receive and retain the pollen-grains. 

The carpels have a greater tendency than the more external 



organs to unite with each other : this is, no 
doubt, either owing to their proximity, or to 
the pressure of the external organs, assisted 
by their position in regard to each other. 
This junction takes place either by the 
ovaries alone, or by the ovaries, styles, and 
stigmas, or by the stigmas alone. 

When two or more carpels are united by 
means of the ovaries, an ovary results com- 
posed of several partial ones, there being as 
many cells as there were carpels at first. In 
the Bastard Hellebore (Fig. 214) the junc- 


tion of the ovaries takes place at the base only ; in the Corn-cockle 



(Fig. 215), about half way up. But most fre- 
quently the junction takes place at the summit. 

When the styles are joined together, at le W 
m some observable portions of their length, there 
result from this cohesion a style single in ap- 
pearance, but in reality constituted by as i^any 
partial styles as there were carpels. In this 
case the number of free stigmas will, if theyhre 
siniple, indicate the number of cells in the ovary. 
The partial stigmas may also unite, and coiutitute 


ri» 9i5. Ovary of * stigma, in appearance single, but often so 

eanei Flower. divided as to indicate by the number of ite^ 
divisions the number of carpels constituting the pistil. The 


THE FLO WEB. 


15S 


absolute number of cells in a pluri-locular ovary is subject to varia- 
tion, but is generally three, then comes the number two and five, 
but very rarely four. This number, besides, is not always the 
same in the different ages of the flower ; it sometimes happens 
that they are multiplied by the formation of partitions, afterwards 
further developed, as in the Vervains and the Labiate «, Vhich, at 
first, have only two cells, but later show four, by the partition 
of each of the primitive cells into two compartments. This is 
also seen in the Flax-plants, the five primitive cells of which 
divide • at a given time into two, by a partition of new formation. 
These supplementary partitions which thus mask the first structure 
of the ovary, are called spurious dissepiments . 

The ovary is usually apparent or free, and perceptible by look- 
ing into the bottom of the flower ; it is then 
called a superior ovary , as in the Poppy (Fig. 

216) and Lily. At other times only the sum- 
mit of the ovary shows itself at the bottom of 
the flower, and it is united with the receptacle, 
and must be looked for underneath the flower ; 
the ovary is then called inferior or adherent , as 
in the Coffee-plant, Madder (Fig. 217), and 
Melon-plants. 

We have stated above that the small bodies 
attached to the placenta are called ovules , and Fig ‘ 310 p^ ary 01 the 

that afterwards they become seeds. These 
ovules are composed of a small central body #r nucleus^ adhering 
by its base to a double sac, showing only a very small aperture 
^responding to the free summit of the nucleus. The 
externa) sac? is called primine, and the internal sac 
secundine . The aperture of this double envelope is the 
microphyte. The point of adhesion of the nucleus with 
its integuments is called the chalaza . Some ovules have 
no primine , and some have neither primine nor secundine . 

But these cases are rare. The point at which the 
ovule| are attached to the*placenta, either directly or in- 
directly by means of a small thread or funiculus , bears <2* JjT® 
the name of hilum. SuZh*»t. 

Ovules are not all of the same form. The ovule of Rhubarb 
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(Fig. 218) is shaped like an egg. Its hilum iWIiametrically 
opposite to the microphyte. This kind of ovule is called orthotropal. 

In the Hellebore, on the contrary, the ovule has its point of 
attachment placed near the microphyle, and we notice a cord-like 
swelling on one of its sides, which reaches all along it, and is callfed 
raphe (Fig. 219). This kind of ovule is called anatropal. 

In the French Bean the ovule has in the same way its point of 



Fig. 218.— Ovule of Khubarb. Fig. 220.— Ovule of the Haricot. Fig. 219.— Ovule of Hellebore. 

attachment placed near the microphyle, but as it has no raphe and 
is bent, it is said to be campylotropal (Fig. 220). 

Such are three principal forms of the ovule. The second is the 
most common, and the first is the most rare. 


The Receptacle. 


The calyx, corolla, stamens, and pistils, are inserted in the ex- 
tremity of. the floral peduncle, which is called the receptacle . Its 

form is very variable. In the Ranun- 
. cuius it is conical ; the calyx, corolla, 
stamens, and pistil are inserted and 
ranked in succession on its sides, t]j 
last organs nearly at its tnmuyit. In 
the Myosurus (Fig. 221), it is so much 
lengthened, that it resembles a % sni^l 
spike 9 of which the flowers would be 
the carpels. As in these circumstances 
the stamens are inserted underneath 
the pistils, these stamens are said to be 
kypogyrms. In x the Peach (Fig. 222) 
«g. 22 i.- Btceptade of Myoeurua. and the Apricot, the receptacle has the 
orm of a cup, at the bottom of which is the pistil, whilst the calyx 
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and the stamens are inserted S the side. These last surround the 


pistil, and are called perigynoua. 




Fig. 222.- Bfcceptad* of the Peach-blossom. Fig. 223.— Receptacle of the Burnet Rose. 


In A Rose (Fig. 223) the receptacle is hollowed out, so as to 
take the form of a bottle, the bottom of which is occupied by the 
carpels, and on the upper edges are inserted 
// the sepals, the petals, and the stamens. These 

#| are also perigynous. 

O In all the examples we have hitherto cited, 

MIA the pistil does not form any adherence with 

|| the receptacle. P ? m 

||I CaBe, eV6n ^ 

hollowed out 

free or supe- Fifr 224.-Adherent Ovary of Saxifrage. 

n A / T ^° Tt *V S n °t alwa y s thus. The recepta- 
f|i[ cle, hollowed out like a cup, is joined rather 

I frequently with the ovarian part of the car- 

i pels, which it encloses ; and this junction is 
*** of made more or less high up, so as to show 

every possible degree of adherence. We see 
this in the flower of the SaxifAge (Fig. 224), the Apple-tree, 
Medlar, and Myrtles ; also in the flowers of the Fuchsia (Fig. 225).* 
The ovary is then called adherent. 
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Fig. 228. 


THE FRUIT. 

Flowers have Tbut a short-lived existence ; after fecundation they 
disappear ; the ovary, rendered fruitful and enlarged in size, alone 
» remains. The withered and dried-up fragments of the coroll^ 
strew the ground, or are carried^bout by the wind. But though 
the plant has lost much that embellished it, though it no longer 
possesses the brilliant ornaments which attracted observation axi!| 
charmed al> eyes, it still retains an interest of its own. A new 
decoration replaces the former one, leaving nothing to regret in 
the change. To the white flowers of the wild rose succeeds the 
young fruit, tinted with a picking green. The mountain ash, 
the medlar, and the buckthorn, in casting, off delicately-tinted 
corolla, (Jfeplay their fruit, which soon changes to a bright red 
colour. The perfumed flowers of the orange-tree are succeeded by 
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the golden apples of the Hesperides ; the delicate corolla of the 
cherry-tree is followed by the purpled globes of its fruit. The 
yerdure of our com fields, ripened by the summer’s sun, nowi 
bend under the weight of the golden grain. We can now admire 
the soft down of the peach, the enormous globes of the melon- 
tribe, the firm and juicy pulp of the sweet-tasting plum, the 
nutritious substance of the legumes, the purple bloom of the 
grape, gilded by the autumnal sum ! If flowers awake in us a 
feeling of happiness and joy, fruits bring with them the promise 
of abundance and wealth. 

When fecundation is effected* life is concentrated in the ovules 
and in the ovary, enclosing and protecting them. These organs 
contimJIto gi;ow, and soon present new characteristics. The ovule 
becomes the seedy the ovary becomes the pericarp, and the two 
together constitute the fruit. The fruit is, then, the ovary which 
has ripened, or set,, as the. gardeners say. 

The appearance of the fruit differs according as the ovary is free 
or adherent. In the former case, the fruit only shows on its surface 
a scar on the style, and sometimes at its base ’ the remains of the 
calyx, the corolla, and the androcreum. In the second, the fruit 
presents at its surface, and near the summit, the scars left at the 
insertion of the sepals, petals, and stamens. Thus it is, that an 
apple, a quince, or a gooseberry, all resulting from the ripening of 
an adherent ovary, are provided with an eye , which is completely 
wanting in the plum, the cherry, amd the peach, these latter fruits 
resulting from the ripening of a free ovary. 

“ The analogy between fruits and leaves,” says A. de Jussieu, 
p “is as much shown in their nutrition as in their outward characters. 
Fruits, like leaves, though in a^ss degree, when acted upon by 
light, take up carbonic acid from the surrounding air, and throw 
off oxygen; during the night, on the contrary, they take up 
oxygen and throw off carbonic acid. Their life passes through 
the same phases; their tissues, at first soft and rich in juices, 
gradually solidify, and at a certain period begin to dry up, changing 
their green hue for some other, either that of the dead leaf, or one 
of the various tints, analogous to those assumed in autumn by» 
certain leaves ; the withered pericarp remaining attached to the 
tree, or falling to pieces, drops to the ground.” 
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Fruits axe divided into two great sections, — Dry Fruits and 
Fleshy Fruits. 


Dry Fruits. 

There are some among the dry fruits which open their shell at 
maturity to allow the seed to escape ; others, on the other hand, 
remain always closed up. Thence arises the division of dry fruits 
into dehiscent and indehiscent The fruits of the Dandelion, Chicory, 
Buck-wheat, Corn-flowers (Fig. 227), and Ranunculus (Fig. 2£fe), 
are dry and do not open. The single seed that they contain 
adheres Italy to the pericarp ; this, kind of fruit is called ochamium, 
from a, and yraivto, “I open/ 9 The Elm has for its fruit an 
achseniums; but being surrounded with a folded membrane, 
something like wings, it is called samara .’ * Fig. 229 represents 
a section of the samara of the Elm ; Fig. 230 the samara of the 
Maple. 

The fruit of Wheat, Barley, Oats, &c., is, like the ^chsenium, 
dry and indehiscent ; but the single seed 
that it encloses adheres tcfcjbhe pericarp, so 
as to form one body with it. This fruit 
is called caryopsis, from icapva , “ wall- 
nut,” oxfriQy “appearance.” -Fig. 231 re- 
presents the fruit, or caryopsis of Wheat. 

What a variety there is among dry fruits 
in their mode of opening! Some open 
with two valves, each carrying, on one of 
its edges, a row of seeds. Such gre the 
pods of the Pea, Bean (Fig. 232), and 
other legumes. Others split up longitu- 
dinally on one side, and, in opening out, 
take the form of a leaf, carrying seed *on its 
two edges ; this is called a follicle fei this 
sort is the Aconite (Figs. 233, 234). Some 
dry fruits open in two. parts by a circular 
horizontal chink, so that the upper part of ***■ 23T, ~°* p ® ula 0,th6 Popwr - 
the fruit is detacl^d like a lid. This kind of fruit is called pyxi- 
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dium, from pyxios, “ a box.” We see it in the Red Pimpernel and 
Henbane (Fig. 235). In others, the pericarp comes away in two 
valves, which, by their fall, uncover a frame formed by the placenta 
furnished with their seed ; this kind of fruit is called siliqua, a 


pod or husk ; the fruit of the Gilliflower is of this sort (Fig. $16). 

Can anything be more ingenious than the plan of opening in the 
capsule of the Poppy (Fig. 237), or of the Field-Poppy P In these 
instances dehiscence takes place by means of a certain number of 



Fig. rn— Capsule of 
Digital]*. 


email reflex valves disposed in a circle on the 
flattened top of the fruit/ The seeds in it are 
very numerous; but, in consequence of the 
beautiful arrangement just mentioned, they only 
fall, one by one, when the capsule is .bent over 
by the wind, thus forming a kind of natural 
seed-drill. 

The fruit of the Foxglove (Digitalis), Fig. 238, 
which is also a capsule, opens with two valves, 


by the severance of the partitions in it, and each valve corresponds 


with a cajpel ; this is called septicidal dehiscence . The capsule of 
the Tulip (Fig. 239) opens with three valves, each* valve oorre- 



Fig. 389.— Fruit of the Tulip. # ' Fig. 340.— Fruit of the Sandbox-tree. 

spending with the two halves of the'carpel, and has a partition 
in^the middle. This is called loculicidttl dehiscence. 
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In. sottmpla&ts the scattering of the seeds is assured by means 
rather difficult of explanation. Every one 
knows thatby mjfely touching the fruit of 
the Balsamines their valves are suddenly 
thrown back, and the seeds are dispersed 
with great force. This peculiarity has given 
to one species of this order of plants the 
common name of Touch-me-not, and the 
generic name of Impatiens 

The capsullary and woody fruit of the 
Sandbox-tree (Fig. 240), an American tree 
of the order Euphorbiacem , is composed of 
from twelve to eighteen cocci, which having 
become dessecoated, open suddenly at the n«.a4i.-Frtiijto( aie 
hack, witl)0wo valves, and are detached from Geranium, 

their axis with a kind of detonation. These fruits have actually been 
surrounded with iron wires, yet the force with which they expand 
has been such that the valves have been separated from each other. 
We will take our last example from a nearer source ; the seeds of* 
the Geranium (Fig. 241) are enclosed in little membraneous cellB, 
which are inserted in the lower part of an axis, which is elongated 
and supported by a filament coming from the summit. At 
maturity, this filament bends in a scroll or spirally, and lifts with 
it the case with the seed contained inside. Thus the fruit of ; the 
Geranium, or Crane’s-bill, met with in the woods and green fanes, 
resemble a sort of candelabra with five branches, hung from the 
summit of a central column. 

Fleshy Fbuits. 

When the parenchyma of the fruit is largely developed, and it 
swells if ifh juice, the fruit is said to bsfle&hy. Man derives from 
this kind, of fruit, to, great a part of his nourishment, that he 
has exclusively styled the trees furnishing it fruit tre(k. This 
singularly illogical use of the term might lead to the inference 
that the Apricot, the Peach, the Apple, and such like trees, alone 
produced fruit. There is an obvious disagreement in this case 
between science and sentiment ; all plants bear fruit. 

M 
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Ftetbf fruit is green m the first phase of its developme^v It 
then, lika all the green ^parts of 'tjjgetables, gives ontoxygen 
during the day, and carbonic adid in the nigj|ft. Butits bulk 
soon increases, and it receives through its peduncle the moisture 
and other substances indispensable to its growth. During this 
first period, the principles immediately soluble take their rise, and 
their proportions increase as the fruit is developed. These soluble 
bodies are — tannin,, the organic acids, which vary with the fruits, 
malic, citric, or tartaric acid preponderating in some; sugar, gum, 
and pectine in others. The formation of pectine, the substance 
from which th sjelly of our household delicacies is prepared, is the 
result of a sort of reaction of the acids on a substance insoluble in 
water, alcohol, and ether: a substance which almost always 
accompanies the cellulose in the tissue of vegetables. 

Sugar proceeds from the modification of certain neutral matters, 
such as gum and starch. In fact, starch exists in large quantities 
in jome green fruits, but it completely disappeapHht the time of 
ripening. It is extremely probable, therefore, that it is the starch 
* which is transformed into sugar ( glyco&e ) under the influence of 
acids. Tannin itself, existing in almost all grefen fruit, ft not 
found in the mature state, but seems also to be changed into 
glycose under the influence of acids. 

The absence of acidity in fruit is the most curious fact attending 
its maturity. It has been stated that this disappearance is not 
‘ owing to the saturation of acids with mineral bases, that the acids 
are not hidden by the sugar or .mucilaginous matter existing in 
the ripe fruit* but that they are really destroyed during the ripen- 
ing process. Tannin disappears first, and then the acids. 

The moment when the tannin and acids have 4 disappeared is 
that in which the fruit is most delicious ; in a short time the sugar 
itself disappears, and the fruit becomes insipid. About the period 
of maturity, fruits exhale carbonic acid. They no longer disen- 
gage oxygen during the day ; they breathe, so to speak, after the 
manner of animals. 

Fruit at last undergoes a third modification ; it becomes meUovr. 
This new change has the effect of expelling from the fruit certain 
which belong to it. A Medlar, for example, at first 
i&f aiid: and astringent, loses its acid and tapnin, and beeomo 
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eatable when it Becomes mellow. But the great difference 
established between the Opening and v mellowing of fruit is, 
that the latter state is only manifested when the skin of the 
fruit, being somewhat decayed, the air has been able to penetrate 
the cells of the pericarp, colouring them yellowy and partly 
destroying them. 

We need not mention here the important part played by fleshy 
fruit in the production of alimentary beverageg. The juice of the 
grape, having undergone fermentation, becomes wine ; the 
fermented juice of numerous varieties of apples and pears yield 
oyder and perry, and almost every known fruit yields its own 
peculiar product. 

It is in the fleshy fruits that we can most readily distinguish 
the three parts constituting the pericarp, that is to say, Shat 
porti^ of the fruit which forms the walls of the ovary. These 
three parts are, tracing them from outside, the epicarp (iirl, 
“over,” icapMg, "fruit”), an epidermal membrane varying in 
thickness ; the mesocarp (fizcrog, “ middle,” tcapirog, “ fruit ”), 
constituting ordinarily the flesh and pulp of the fruit ; add the 
endoCarp (ivSov, “inside,” Kapirog, “fruit”), often forming the 
kernel, but the consistency of which varies, as we shall sooh see. 

As the ovary results from the physiological transformation of a 
leaf, and as the fruit is nothing but a ripened ovary, we may 
consider the epicarp and endocarp as representing 1fre two 
epidermes of the leaf, and the mesocarp as the parenchyma of this 
original leaf. Most practical botanists only admit two classes of 
fleshy fruits, the drupe (stone fruit) and the berry.. The Peach, 
Cherry, Plum, Medlar, and Cornel, are drupes ; . the Grape, 
Gooseberry, Apple, Orange, and Pomegranate, are -berries. 

All these fruits art more or less fleshy or pulpy. They are 
besides mdekiscent , but there are in drupes one or more kernels, 
which are wanting in berries. a * 

Let us first take a glance at tbe drupes. In the Peach, the 
Ghefry, and the Plum, resulting from the ripening of a simple and 
superior ovary, it is easy to distinguish three parts, first, an 
exterior skin, more or less thick, smooth, or hairy, or opvsfeed 
with a Waxy secretion, known as the bloom ; this is the epioaxp* 
second, a thick, pulpy, succulent flesh ; . this is the mesocarp x 

m2 
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tiurdt a woody kernel! either smooth or farrowed wfijb 
winding dents, constituting the solid hbode and ^protector pi 
the seed ; this is the endocarp. Fig. 242," 
showing the fruit of the .Cherry! and Fig. 
243, giving a vertical section of the same 
fruit, enable us to see the interior and ex- 
terior arrangements of this drupe. 

The fruit of the Medlar proceeding from 
the ripening of an inferior ovary, is com- 
posed of five compartments, and joined 
together by an external covering con- 
sidered as an expansion of the floral re- 
ceptacle. This fruit is also crowned with 
the sepals of the calyx. The Medlar pre- 
sents five bony kernels, embedded, in a 
rig. 342 ^—cherriea. pulpy mass, resulting from the transforma- 

tion and fusion of all thelbvarian walls 
except the woody endocarp, added to the expansion of the floral 
receptacle. 

oblong and red fruit of the Cornel is also a 
drupe resulting from the ripening of an inferior 
and compound ovary. But the kernels are joined 
together in such a way that we find in the centre, 
one only, presenting two or three cells containing 
the seed. 

It results from what we have said, that in the 
Peach, Cherry, and Plum, the eatable part pro- 
ceeds exclusively from the ripening of the pericarp 
or the ovary walls, whilst in the Medlar or the 
fruit of the Cornel! the eatable part results not 
only frqp the ripening of the pericarp, but also from the {transfor- 
mation of the pedunole of the flower, which increases and becomes 
succulent. , 

Berries, like drupes, are fleshy and indehiscent, but without 
fe^iels. Such are the berries of the Vine or the Currant (Kg. 
“,uad the Gooseberry, only we must remark with regard to 
flatter fruit, that its eatable and pulpous part does not belong 
* to the. pericarp, but also to the seeds, which aflbrd a gelatinous 



F%, 243.— Section of 
Cherry. 
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testa, sufficiently developed. The seeds of the Pomegranate also 
present a testa Ml of pulp. 

There are other berries, the structure of which is so peculiar, 

at they have received special names. We will 
content ourselves with mentioning here the fruits 
of the AppMtsnd Orange. 

The Applb results from the ripening of an 
inferior and compound ovary with five cells. * It 
is wrapped, like 11 the fruit of the Medlar and 
Cornel/ by an expansion of the floral receptacle. 

This covering becomes^fleshy and succulent, like 
the ovary with which it is joined, of which the 
endocarp alone, lining the hollow of the five cells, 
is thin and cartilaginous. The endocarp forms 
that sort of scale which often sticks between the 
teeth when we eat an apple. 

The fruit or the Orange (Fig. 245) results from 
the ripening of a superior and compound otary> ng.au.-~Bunchof 
with several cells. The external 'skin, yellow C1lssi ^ t * 0 
coloured, dimpled, and strewn over with glands secreting an 
odoriferous liquid, is the epicarp. The white, spongy, and dry 

layer immediately un- 

der the external skin 
is the mesocarp. The 
thin membrane lining 
the quarters is the en- 
docarp. These quarters 
form the same number 
of compartments to- 
wards their inner angle, 
containing seeds, and 
are filled with a novel 

and peculiar tissue, w n4 „ . • 

which is developed on 4 ' 

tbe opposite wall of each compartment. It appears at 
slender hairs, which increase by degrees, filling up the entireibar!^ 
whi<^h Is also filled with juice, constituting ultimately a sno^bB 
parendhytna, which forms the delicious pulp of the Outage/ 
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. Thus, in this much-admired fruit, the eatable, paridd&f hot' 
belong to the’taesocarp, as in the Cherry or GrujSe ; He tin. only 
say that it belongs to the pericarp as an accessory, since jire reject 
the three principal parts 'constituting this integument. The 
eatable part is an additional tissue, so to speak, which does .hoi 
exist in other fruits. 

We see, by this -example, how various is the structure of fruity 
and what difficulties their study presents even on a limited seated 
Here we must confine ourselves to a rapid sketch of some of the 
common fruits, whose diverse and peculiar appearance require a 
few words of explanation. t 

What constitutes the Strawberry P Is it that fleshy, succulent 
part essdktially forming it, which is the fruit P Certainly not*! 
the true fruits of thfe Strawberry (Fig. 246) — and they are very 



Fig. 2*.- Strawberry. Fig. 247.— Baspberry. Fig. 248— Mulberry. 


numerous — are those little, brownish, dry, insipid grains^InmchijUf 
between the teeth, which remain at the bottom of the vesm, 
mixed with small dark threads, when you beat up strawberries 
with wine. * The little brownish grains are achmnia , the small 
dark threads are the styles ei &e withered flower. What wewat, 
then, in the Strawberry, & the receptacle, which is gradually filled 
with juices ; it increases in size, pushes' but the little achsenia, 
setting them into its parenchyme ; it then assumes a riel colour 
as well as a most pleasant odour, and a sweet, aromatic, and 
t&ghtly-aoid flavour. 

Iif the Baspberry, on, the contrary (Fig. 247), the receptacle is 
dry and beam several fruits, which, far from being achaenia, as in 



the Strawberry^ are, on the contrary', little drupes. . The Beat of 
the 4^7 4*4 eatable part here oeoupies an entirely different 
position., t * , 

In the t'ig (Fig. 249) the eatable past is formed, as in the Straw- 
berry, by a thiok, flesHy^and succulent receptacle, of gourd-like 
shape. The teal fruits, which the reader will have no doubt taken 
for tile mere seeds, are aohania, and are inserted in the inside 
sug&ee of the receptacle. But there is this difference between the ' 



Jig. U&— Stotton of Ilg. Fig. 880 .— Pine-Cone. 

Fig and the Strawberry, that all the fruits of the Strawberry 
appertain to one flower, while the fruits of the,same Fig belong to 
different flowers. 

The.Mulberry (Fig. 248) is not a 1 fleshy fruit, properly so called ; 
it is an .aohsanimn, enclosed in a persistent calix; which has 
become fleshy. 

The%ame of cone has been given to the fruit peculiar to 
a natural group of plants, .the Pines, for this reason designate^ 
Contferm. The cone is a dry fruit, composed of & great number 
of achanik,. or- samara, Wdea in the axils of hard and highly- 
developed bracts, .Fig. 250 represents* the Pine-cone.^, 
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Thb Seed. 


* The- Seed <is tbs essential part of the Jruit. It repreeents*but» 
.wardly a system of protecting coverings, -which are generally 
double. The various appearances presented by different seeds are 
otving to this covering. 

Seeds are sometimes smooth, like those of Tobacco (Fig. 260) or 
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Fig. 261.-StrUted 
Tobacco Seed* 

Pig. 252. — Seed 
of the Pear. 




Fig. 264.— Seed o 
duckweed. 



Fig. 266.-feed of 
the Field Poppy. 


the Fear (Fig. 252), sometimes wrinkled and rough-skinned, as in 
tire Fennel (Fig. 253) ; or papillous or warty, as in the duckweed 
( Stellaria ), Fig. 254 ; honey-combed with alveolar depressions, as 
in tine Field Poppy (Fig. 255) ; winged, as in the Pine (Fig. 250), or 



Plant (Figs. 657 and 268), with haft* rising 
the apex, as in Asolsepias, from the base in the Willow. 

4 The whole of the seed enveloped and protected by these intfegu* 
monte, is called the kernel, or mete ws. 

The essential, character of the Kernel is, that it contains the 

« 


embryo, that Is, the germ of a new individual, a rudimentary plant 
in miniature, which will soon present all the diaraotenstics of the 
►parent plant, whose species it is to perpetuate. The embryo is 
Proposed of cells and spiral vessels ; ,a small stem, or atalklet; a 
3§uftmentary descending jjortion, which becomes the root or radicle; 
add a rudimentary ascending axis, surmounted by a bud, dr gem-, 
mule. Between the radicle and the gemmule, the first leaves 
developed are termed cotyledons : a plant having- leaves like/seed* 
lobes. Fig. 259 shows these different parts in an embryo "of the 
Almond-tree. When the plant has only one germinating leaf, or' 
cotyledon, as the Ricinus (Castor Oil-plant), (Fig. 260), Wheat- 
plant, Tulip, Palm, and Pond-weed (Fig. 261), we say that die 
embryo, and the plant are monocotyledonous ; when there are two,- 
as in die Bose, Almond-tree (Fig. 262), and the Bean, we say that 
they are dicotyledonous. 

The cotyledons of the Ricinus (Fig. 260) are very thin, and 
offer, on their surface, very distinct traces of veins ; they resemble 
small leaves, while those of the Almond-tree and the Bean are 
thick and fleshy, and present nothing like a leaf at first sight. 
They have undergone deep and essential modifications, appropriate 



to 'the functions they are called on to perform in the act of 
germination. • 

. .T& aqgreat ; number of cases the kernel is exclusively formed by 
the emhrycy tbat is, the entire^seed is made up of the embryo»and 
tbeintegumentary covering only. But there is often, developed* 
either around, or by the side of the embryo* an accessory and eomv . 
ptately jyQdependent body, which is a sort of reservoir of nutritious . 
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matter, from winch the embryo draws tbe substances necessary frr 
its first growth. Tl$s body is tbe albumen. When this is Wanting, 
tbe cotyledons perform the functions of the nurse, nourishing the 
* young plant, and it is to this end that they underjgOf 
the modification of which we hare just spokexv Thus, 
in the seed of the Bean, which has no albumen, the 
cotyledons are much developed and full of a nutritive 
substance, of which the embryo takes a considerable 
portion. In the seed of Bicinus, which encloses a 
considerable portion of albumen, the cotyledons pre- 
serve the characteristics peculiar to the organs they 
represent ; they are thin and foliaceous. The albumen 
varies very much in its bifik, nature, and position, in 
regard to the embryo, consisting of amylaceous, lig- 
opus of wheat. neoug> gumm^ and saccharine matters; with oils, 
resins, salts, and other heterogeneous substances. It is very con- 
siderable in Wheat (Fig. 263) and in Ivy (Fig. 264) ; it is reduced 
to a thin layer in Ketmia Adansey , the Hibiscus of modem 
botanists. In wheat, the embryo is placed laterally at the base of 



Fig. 268.— Cary* 
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Fig. m— Seotkm of Setf Fig. 265—Seotion of the Seed , Fig. 266.— Section of th*Jfe*l. 
of the Ivy. of Bose Campion. of Oxalis. 

the albumen, completely enclosing it in the Nigella arvensis (Com 
Cockle), Fig. 265 ; it is, on the contrary, surrounded on all sides* 
in the seed of the Wood-Sorrel ( Oxcrfis), Fig. 266. 

* Albumen is almost exclusively formed of cellular, tisl^e. We 
observe in it neither, fibres nor air vessels. These cells have some- 
times thin w|lls, as in* the Bicinus, Wheat, and other cereals;, 
apmetimes their walls are very strongly thickened, as may be seen 
in the homy and firm tissues of the Date*stone (Fig. 267), which 
is only the albumen of the seed. In the albumen of Wheat and 
other cereals, fecula predominates in the cells. The fern* of the. 
starchy grains, varying with the species, is not unimportant M 
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we add to this characteristic some other * considerations taken 
ftoni their size, and the structure of their grains, we might detect 
'the adulteration of flour by a simple microscopic ob- 
secration, and it a mere glance. 

The grains in Wheat (Fig. 268) are lenticular, ellip- 
tical, and egg-shaped. It is easy to distinguish these 
from the grains of the Potato (Fig. 269)/ which are 
generally lafger, egg-shaped also, but with punctations, ; 
surrounded by certain zones, more or less regular and 
.defined. In Maize (Fig. 270) , ^he j&tarchy granules of 
the homy part of the albumen are polyhedral, and 
nearly always show a punct^ion placed in their centre. 

In the Oat-plant, the starch grains are of several 
sorts. Some are simple, and their form is rounded, Ftff.ttr.-S6o- 
e^g-shaped, and fusiform. ’Some dire formed of two, tionof thdDate * 
Ihree, four, or a higher, but still limited number of elements. 
There are some, also, compound, either spherical or egg-shaped ; 


their diameter reaching about 
the five hundredth part of a 
millimetre, and their surface^ 
under the microscope, resem- 
bling a mosaic of polyhedral 
segments. We find other sub- 
stances besides starch in the 
thin- walled cells of the albumen 
of the Castor Oil-plant, and in the 
thick- walled cells of the albumen 
of the Date. Oily matter abounds 
there. They are filled with cor- 
puscles of a complex structure, 



Fig. Starch Crain* of Wheat 


whose chemical nature is not -yet determined. These corpuscles, 
which in certain plants somewhat resemble grains of starch, 


may he termed mealy grains. They are more or less soluble 
in ifrater, and are coloured yellow by iodine. Grains of starch 
are, on the contrary, insoluble in water, and are coloured blue 
by iodine. A very natural question here suggests itself as to 
the mode of transport and vitality of seeds ; in short, as to the 
physiological phenomenon of germination. 
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Fig. 969.— Starch Grain* of the Potato. 


Wind, naming water, blocks of ice drifting in tile Polar seas, 
the* action of animals and men — that is, by cultivation — ships, 

merchandise, and voyages ; 
$5 such are the cathes, more j»f 
less powerM, which effect ; 
conveyance of seeds from < 
place to another; If we in- 
sider , how many seeds are 
light, hairy, and provided with' 
a sort of wings in their downy, 
tufts, we can understand that 
tile wind may be the most 
funeral and ordinary means 
for disseminating vegetable 
gferms over a country. Rivera 
also carry away the seeds of 
plants to great distances. .If 
their course runs from north 
to south, or the contrary way, the wandering seeds would be 

canned to a climate where they could 
not live ; but if the river flows from 
east to west, or from west to east, the 
seeds thus transported would much 
extend the limits of the species. The 
currents <jf the sea, which skirt the 
coast, or extend from one country 
to a neighbouring one, carry the 
seed, so to speak, from one storing- 
place to another. In the latter case 
the seeds remain but a short time in 
the water, and a$p little attend in 
consequence; besides, the graduated 
temperature of the successive locali- 
ties which they reach is favourable 
to their acclimatisation and to their 
further development. The opera- 
tion of blocks of ice in the transport 
of seeds is not without a certain importance. Navigators of the 
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Polar seat often meet with icebergs loaded with an enormous mass 
of dibris, mixed with earth and 'seeds. Seeds vegetate on these 
dd&ris, and if tfie iceberg runs aground on some distant coast, 
where it melts, the seeds are deposited ; they soon produce plants, 
wlftbh are then spread over the country by the other influences 
already hinted at. 

The dissemination of seeds is helped, it is said, by the distant 
migration of granivorou| birds. Tet the influence of birds appear 
to us of very little importance in the matter we are now consider- 
ing. Most birds completely destroy seeds in the act of digestion, 
and it is only exceptionally that seeds can traverse their intestinal 
canal without being destroyed. 

“ Omnivorous birds,” sa^s De Candolle, “often search* for 
berries containing little hard seeds, as Grapes, Figs, Raspberries, 
Strawberries, Asparagus, Mistletoe, do. Their stomach is not so 
destructive as that of the gallinaceous birds, and it appears that 
small seeds can traverse their alimentary canal without alteration. 
When these birds are migratory, which is often the case in tem- 
perate and northern regions, they carry the seeds to. a* great 
distance, particularly when, in the autumn, they leave northern 
climates to seek the sunny south, for at this season ripe fruits 
abound in the country. Thrushes, many of which change their 
country either in Europe or in America, can thus transport some 
sorts. When they eat too large a quantity of stone fruit, they 
digest them badly, and spread the seed with the kernels. There 
is an observation of Linnaeus which assures us that the lark 
scatters a great many seeds in the fields.” 

By the same process, namely, by the imperfect digestion of seeds 
which have served them for nourishment, certain quadrupeds, 
particularly the herbivorous, are able to transport seecUtiErom one 
part of the country to another. This happens in the case of the rein- 
deer, an animal Imng in herds in the plains of Siberia, which, at a 
certain period, migrate in large numbers. SuohalfO is the part 
played by the herds of cattle driven often to great distances in 
our European climates, and in general in all civilised countries. 

The action of men in the dissemination of vegetable seeds is 
diown in a thousand ways. We will borrow from M. Alphonse 
d% Ofodolle some interesting remarks on this subject. 
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u The fi)rst colonies which were sprinkled over each continent,? 
says this learned, botanist, “ probably carried with them several 
species of useful plants, and especially some of tho&e seeds which get 
attached to clothes and to domestic animals, and which will grow 
easily in the neighbourhood of dwellings, near dung hills, burnt 
ground, and rubbisn heaps. The scantier the population, and the 
more foreign it is to the arts of civilisation, the more insignificant 
become these primary seed-carryings, ^hen the population be- 
comes denser and more civilised, when agriculture begins and 
extends its rule, then the occasions are multiplied for the trans- 
of seeds. A hunting or pastoral people, no doubt, traverse a 
extent of country, but an agricultural people prepare ground 
fit fir the reception of new species, and bring the seed for their 
fields from more or less distant countries, introducing with it 
different plants, many of which naturally grow wild. In short, 
war has created vast empires, and compelled men to make numerous 
journeys ; navigation has extended itself, new countries have been 
brought in communication with the old, agriculture has exported 
its products, and horticulture has stocked our gardens with 
thousands of foreign species. By all these means the transport of 
seeds has become increasingly great, and an influence has been 
exercised >quite preponderating over natural causes.” 

Commerce, which carries in its ships the products of the trading 
of nations, furnishing Europe with the produce of the New World 
and returning to it European productions in exchange, is some- 
times an indirect agent in the transport of vegetable seeds. The 
wool from the sheep of Buenos Ayres, Mexico, or La Plata, when 
it is brought into Europe, carries entangled in the fleeces the seed 
and remnants of plants in those countries. "When the fleeces 
arrive in Europe, they are cleaned, beaten, and washed, and the 
riMdi fall off ; they may then shoot in this new 
%ito our climate the vegetable species from 
Atlantic. At the edge of the river Lez, near Montpellier, At a 
place called *Port Juvenal, the American wools are received to be 
cleaned and purified, and then sold to the cloth-makers of Lodlve. 
Seeds of American plants, which have been brought in {hose 
fleeces, have actually sprung up in the environs of Montpellier, so 
much so that all the celebrated botanists of Montpellier, inch as 
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De Candolle, Dunal, Delille, Gordon, and Gbu Martins, have 
examined and studied in this small place > in southern Prance 
many vegetable species belonging to the Flora of Buenos Ayres 
and Mexico. 

Hew long does the power of germination fait in a seed f Some 
seeds rapidly lose their latent life, or, Whicn comes to the same 
thing, 4he faculty of germination. There are others which, placed 
in the same cirdfcunstancys, preserve their vitality for ages. 

The seeds of most plants of the Leguminous tribe will germinate 
many years after they are gathered. Every one has heard that 
the seeds of Beans, taken lately from the herbal collection of 
Toumefort, a celebrated botanist in the seventeenth century, ge- 
minated perfectly. In 1824 there were sown, at the Jardiit des 
Plantes of Paris, some seeds of the Mimosa fiudica which had 
been gathered at St. Domingo in 1738. 

If seeds are placed under special conditions, sheltered from 
atmospheric "agency, in ground more or less dry and heaped up, 
for example, in tombs or catacombs, their vitality may be preserved 
for a prodigious time. It is a recognised fact that, after the 
destruction of a forest, we see a new sort of growth appear on the 
ground the forest used to occupy. It has been admitted, to explain 
this fact, that seeds of trees, buried in the ground while the forest 
existed, were preserved in the soil, with their life suspended during 
a considerable number of years ; that, then awaking Jrom their 
lethargic sleep, they have been developed under the influence of 
new conditions favourable to their germination. This hypothesis 
is plausible enough in some oases, yet as no scientific experiment 
has been made on the subject, it might happen that in this case 
the second germination of trees was owing to the transport of 
foreign seeds, which germinated as soon as the soil had become 
free, and restored to light. 

Almost marvellous examples are quoted of the longevity of 
seeds. Dr. Lindley, the learned botanist, asserts that some Raspberry 
seeds which were found in a Celtic tomb, and wba&h numbered 
about seventqpn hundred years of existence, had germinated per- 
fectly, and produced Raspberry plants, which still exist in the 
Horticultural Society’s Gardens in London. M. Oh. Desmoulins 
assert#that*the seeds of # the Lucerne, Cornflower, and Heliotrope 
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found in some Roman teitbs, dat£ig from the second or third 
centuryof the Christian era, have not only .. rg6rminat^/ |nl^ 
produced individual plants, vbioh have in due course flowered end 
^ borne fruit < 

We must be oiypur guajd against such prodigies as. ibese. 
Although, nature, as had* beefiL said, performs wonders, we must 
adfy believe in facts rigorously established, jh order to a^bid the 
mystifications and tricks which' the malignity of^he vulgar |&>Veg 
to play upon the infallibility of savants . • i' ! / A 

We must not forget to speak of those wonderful seeds of wheatr 
found in the tombs of ancient Egypt. It is now acknowledged 
tftrt in this affair some one must have abused the confidence and 
credulity of Ihe travellers. A variety of Wheat called Mummy 
Wheat is commdh, it is true, among farmers ; .but no authentic 
fact jiffies its name. Though there is, as we have just seen, so 
great a difference in seeds as to the duration of their vitality, the 
* difference is not less as regards the time necessary for their ger- 
mination. Some seed$ as Garden-cress, Poppy, and the cereals, 
germinate in a few days. Others^ as those of the Peach, Almond- 
tree, Nut-tree, and Rose-tree, require one or even two years before 
they “ come up.” This difference is owing partly to the size of ’the 
seeds, their hardness, and the woody nature of their integuments ; 
it is due also to the presence of a kernel round the seed. 

There age softie seeds which seem in such a hurry, so to speak, 
to develop themselves, that they even germinate in the fruit 
enclosing them. This very often happens among some sorts of 
Lemon-trees, and certain of the Cucumber family. The embryo 
of the Mangrove, a tree inhabiting stamps, mouths of rivers, and 
Sea-beaches in the equinoctial regions of America, is developed 
inside the fruit, still hanging on the branches ; and th< UtijjMi im 
bp seen hanging from it a root more than a foot jn length* 
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PHENOMENA OF Life IN PLANTS. 

■* F^tjndation — Oekmhjation. 

4j? ' 

The considerationW have given to the subject of the flower 
dhd s fruit enables us now to enter oh two great questions in 
vegetable physiology. Firstly, fherinfluence of the stamens on 
the pistil, or fecundation in plants ; secondly, germination. 

Fecundation. 

, Of all tfle phenomena in the life of plants, there is imnemore 
Jn+SSaaitLg or more remarkable in itself than fecundation. -W hen 
the . existence of sexual differences in vegetables was first pro* 
pounded, the discovery produced general astonishment. If the 
most convincing proofs had hot established it, if the commonest 
observation had not allowed every one to verify its reality, ft 
would, certainly, havfe been classed among the most singular 
inventions that ever issued from a poet’s imagination. But the- 
proofs were convincing. The demonstration of the existence of 
sexual organs in vegetables became a brilliant and unexpected 
fact, exhibiting a wonderful analogy between animals qnd plants'; 
filling up in part the gulf which had hitherto existed between, the 
two great classes of organic beings, yielding an inexhaustible fund 
of reflection arid comparison to naturalists tod thinking men. 

. The $ucients had very vague ideas on this subject. Tet we 
learn from Herodotus that, in his time, the Babylonians already 
distinguished two sorts of J Date Palms they sprinkled the pollen 
of one oh the flower of the other in order to perfeot the production 
of tbefyuit ofthat valuable tree. 

. CSMjdpa, an Italian philosopher, physician, and naturalist, who,' 
m the lfeth century, wa^oofessor of medicine and botany at* Pisa, 
mnb?ked> that. .certain ’ sets of Mereurialis and Hemp remained 
sterile, while others were produdtive. He considered the first as 
the nude Sets and the second as the female.- In the 17th century, 
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Nehemiah Grew, a, learned English fellow of the Royal fibajety of 
London, who published in 1682 an Anatomy of PlantinSmL all 
Jttygues Camarfrius,a Hannan botanist, bom at fobingBCfBlyed 
the precise wo of the two essential parts of the flower, g^Pjhq 
part tfeat eaoh plays in produbmg the fecundation of genus. In' a 
letter now become celebrated, De aextfcplantarum, published in 
1694, Camerarius completely proved the great faot of the exist- 
ence of the sexes in plants just as in animals. This diaoovery 
made am iugpression on the minds of naturalism ; it was, in fact, one 
of the most striking victories which naturaj. science had obtained. 

After the labours of Camerarius, the existence of^exes in 
vegetables was generally admitted. Toumefort was in^d n lo us, 
but Sebastien Yaillant, one of his most brilliant pupils, publicly 
professed in the Jardin des Plantes at Paris the theory of separate 
sexes in plants. Cn 1735 the celebrated Linnaeus retired it 
papqjar.by basing on the sexual characteristics of vegetables his 
vast and admirable system of clas- 
sification, the importance of which 
we shall appreciate further on. lip - 'aSk 

The pollen having been recog- 
nised as the matter which fecun- 
dates the ovary, the next question . Jjr 0 A 

was to discover in what manner ft 
the grains of pollen produced the J1 
fecundation of the* vegetable germ, fj 
It was at “first thought* that the j| 
grains of pollen simply opened on II 
the stigma, and that the granules 1 
wfaiph they contained, being absorbed % 

by the stigma, went to form the 6 
abttbryo, or concurred in its forma- \ a 

tibw* w It was the most natural opi- % 
nioh tdfemd priori, yet observation ■ 

h^stoywwved th atc h more p 

ng. srs—nuawu*«it a» vtum iu». 

philosopher, while observing the 

Afr&an Purslane-tree, perceived that the grains of pollen, far 
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Fig. 373.— ThWwlnfcoat the Pftlkn Tube. 
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g, as was thought, on the stigma, hi order to poor out 
sting matter, changed % degrees into a sort of' mem* 
she, which he called the pollen-tubes, as represented in 
ig. 272, which shows the successive stages through which 
thfe pollen passes when the pollen-tube is thrown out at the moment 
of fecundation. 

In 1827 the celebrated botanist, M. A. Brongniart, in his 
researches on this sulnect, perceived that the same feet recorded by 
Amici occurred in mimerous plants; he observed also that die 
pollen-tubes generally penetrated more or less jnto the style. He 
instance^ the Datura as one of those plants in which the action of 
the pollen on the stigma is very observable. "These tabular 
sacs," he says, “ are ibr the most part already filled with granules, 

and easily distinguished 
fronuMhe tissue of the 



colour and opacity. I 
could not find a better 
comparison for one of 
these stigmata," he adds, 
"than a pincushion en- 
tirely filled with pins 
stuck into it up to the 
head." 

Fig. 273 represents, 
according to the account 
of M. Brongniart, a ver- 
tical section of a stigma 
of Datum fecundated and 
furrowed with pollen 
tubes through ^ its 
thickness. Such is the 
appearance vriiich '* the 
gatigma of the pattern 
presents whgft - 

Vertical Section of til* Pollen Tube of Datom. 

iftg. 274 is intended to show the same arrangement in thewtMi 
plant, but still more strongly magnified. The fetaiftfc rf^fssiait. 


and. tbepollotf tube arehere still moreenlarged, the 
ttenatruoture and passage of the tube through the ml 

‘ .O’ 9 • . M 

ik inorderto understand this ourious organic oeculiaiitv.iFi 




represent* a s i milar stigma of the Datura seen externally, and 
resembling, as M. Brongniart says, a pincushion full of pins* But 
sachmiha incessant progress of science, that in our days these 
£9>*ly observations of M. A. Brongniart have been carried' much 
ferthejV Md recent investigations |how still •more clearly the 
/system ^progression iiyhe pollen-tube. 

.M. Brongniart has shown, elongates itsetfby 
process, insinuating jtsdf intothO 
tissue, which has been designatedjEi^ 
© the conducting tissue, and that doubtless by ^ 
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WaukiSi. Occupying the centra jf'the style, Hiis tube travdrs© 
itofrhqln .te m g ib. eatfriag iato the. ovary, ftad is there bnraihtii 
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Kg. 870 is a seotion of the stigma, style, and ovary, and as 
fotoftdM the long coarse followed by the pollen-tube* 

in penetrating from the 
stigma to the interior of 
the ovary, where each of 
draft pomes in contest 
irith the ovules, 
v One of these ovules gis 
represented in Fig,- 276, 
taken singly and jpagni- 
fied, to show this pheno- 
Guenon more clearly. The 
ovule here represented is 
that of viola tricolor \ The 
extremity of the pollen- 
tube, in contact with the 
summit of the ovule, pro- 
ceeds to place itself in still 
nearer connexion with one 
of the constituting cells 
of this nucleus, now ex- 
cessively developed, in 
which state it bears the 
name of Ahe embryo-sac , , 
because there the embryo 
is fully developed and 
; ready to burst. The same 
organ is represented, at 
the moment of fecunda- 
tion, in Fig. 277. Here 
an internal section of the ot the omu. 

ovule of the ‘ Polygonum is given, both before and after fecun- 
dation; a is the ovule before fecundation, b. Fig. 278, the same 
organ alter it. We seePon the fecundated ovule b, the com* 
inducement pf the formation of the embryo-sac, at the terminating 
point of the pollen-tube. 

* About the year 1837, two German botanists, MIL Bchteldsn 
and Horkel, announced that the vegetable embryo pre*exist%asa 
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germ within the grain of pollen, and that it is formed of the end 
of thepollen-tube itself, while this Extremity is* lodged in the 
embryonic sac, whence it is driven back before it. 

This theory, which reproduced, and seemed to take for granted, 
in the vegetable kingdom the celebrated hypothesis on the en- 
closure of germs put forth by Buffon for the a nima l kingdom, 
made much noise among the learned in Europe. It was supported 
by the personal observations of many of oir best botanists ; but it 
could not long resist the multiplied investigations that the im- 
portance of the subject called forth on all sides. 

KM. Amici, Mohl, TTuger, and Hetfineister soon demonstrated 
that, in fact, when the pollen tube had once reached the embiyo** 
sac, it remained there, attached by its external wall, and that th&e 
its functions' ended with its life ; whilst a little vesicle plunged 
in the mucilaginous juice with which the embryo-sac is filled, 
absorbs by endosmose the fertilising elements which the pollen- 
tube has doubtless passed through its constituting membrane, 
and that this element is then developed so as to form the 
embryo. % 

Sohleiden’s theory of the pre-existence of vegetable germs 
received its final blow, when, in 1849, M. Tulasne, one of the ablest 
of French anatomists, published his magnificent studies on vege- 
table embryogeny. ‘M. Tulasne had always observed that the obtuse 
extremity of the pollen-tube was brought close to the membrane 
of the sac, strongly adhering there without causing any per- 
ceptible depression. - At some distance from the point of contact, 
there was developed, on the membrane of the sac, a vesicle with a 
circular base, at first-like a blister, which by cellular growth was 
soon transformed into the embryo. Fig. 280 represents the result 
of M. Tulasne’s observations, and the manner in which the 
extremity of the pollen-tube is introduced into the nuclei Fig. 
282 is an internal section of the same organ, showing the formation 
of the vesicle about to become the embryo, and Fig. 281 shows 
this vesicle npw become a small globe d! parenchymatous tissue a 
sort of rough sketch of the embryo. The embryo thus formed may- 
acquire considerable development, and absorb for itt’own use all 
the - soft matter contained in the embryo-sac ; or it may be limited- 
in stay and this soft matter, becoming a permanent and eaUfalac*' 



feue*rtodh constitute* itself m accessory but important part of 
thO plant, which is known by the name of albumen. 



We have noy rapidly set forth* the functions of the pollen and 
the ovule in the great phenomenon which secures the perpetuity 
of the species ; but in this rapid glance at some of the most secret 
mysteries of vegetable fecundation, we have stated the facts 
without occupying ourselves with any of the external circumstances, 
that is to say, the influences acting from without, which prepare 
for it, and which determine and favour it. We now enter into 
some details on this subject, and of some of the ph&iomena 
accompanying fecundation. 

In a great number of hermaphrodite flowers, the stamens at the 
period of fecundation elevate their anthers higher than the 
stigma ; so that the pollen falls naturally upon it at the moment 
of the opening of the anthers. In other flowers, the stamens 
carry their anthers lower than the stigma, but the flower is 
habitually inclined or suspended, as in the Fuchsia ; the deposition 
of the pollen on the stigma is then made withou^any obstacle* * 

When the stamens and: pistils are not close** to one another, 
nature sets the necessary means to work to promote their near 
approach/ < Thus, we observe in different plants some very curious 
ahdNaaried movements in the stamens, at the period of fecundation* 
IniheNattle, the Mulberry, and the Pellitory, for instanoe,1he 
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filaments of the stamens are bent backwards on themsebtevundei 
the pMssure of the floral envelope ; but as soon Is flail bloom take« 
place the filaments unroll and the pollen is projected tq a distance 
of thirty or forty inches or more. This movement is simply the 
result of the elasticity of the organs. In the Rue, at the moment 
of fecundation, each of the numerous stamens constituting the 
andracseum, bends itself over the stigma, deposits the pollen .there, 
and resumes its former position. Here is an individual and really 


In the Passion-flower the Btyles ase at first erect, but at th< 
moment of the opening of the anthers, they are observed to curv< 
downwards, and lower themselves towards the stamens, and thex 
to rise up and resume their former position. 

In the floKrer of the Barberry, if a stamen is touched with tin 
point of a pin, it is brought close to the pistil by a sudden move 
ment, and then, in a little time, resumes its former position ; an* 
this it will do again if fresh irritation is produced. A phenomenal 
of irritability is shown here, which does not extyt in the othei 
oases just specified. 

The hairs which cover the styles* of the Campanula show a verj 
singular property. They fold back on themselves, like the fingei 
of a glove, the end of whioh is pushed inwards, and they drav 
with them into this retreat the grains of pollen, the fall of whiol 
they thus determine. 

In a pretty little plant of Hew Holland, known under the nam< 
Lesckenanthia, the stigma is in the form of a cup, and it is edgec 
with rather long hairs. At the moment of the anthers opening 
part of the pollen falls into the cup of the stigma, which contract 
in order to grasp than, whilst the hairs approach each other so a 
to prevent the exit of the fertilising dust. 

In tiie 'facts we have just pointed out, the organs thel^selvei 
act to produce the fecundation of the flower. But tins physiologioa 
Action is often facilitated by the concurrence of exterior agents 
The wind has power to transport the pollen to a certain distance 


and thus favours the fecundation of the flowers in monoecious 
duecious, or polygamous plants. Insects, while flitting from flowei 
to flower, often become the active instruments of vegetabl< 


fecundation. 
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U the Orektdaeet, in which the eftuoture of the pollen is retry 
peoaliar, the intervention of insects Appears favourable, but not 
indispensable, 1 to fecundation, * ** * 

When the doctrine of sexual organs in vegetables was first 
made public by Linnaeus, it was disputed by many. Conrad 
Sprengel, a patient observer, watched during many long'houra for 
the instant when aii insect, settling on a flower, should suck out 
its sweet4mellifig juices and deposit the pollen grains on the 
stigma of the flower. Sprengel succeeded in this way in verifying 
a natural fact, interesting without doubt, but it was no argument 
against the doctrine of Lipnmus ; nor did the work pubjpfced 
^in which all the arguments against the sexual system in plants 
were reproduced, at all change the current of the new ideas. 

In certain climates the humming-birds are useful auxiliaries in 
the fecundation of flowers. The hand of man, also, frequently 
intervenes in practising artificial fecundation — bringing in this 
way the most convincing of all arguments in favour of the ddbtrine. 
We may instance as an example the fecundation of the Date-tree, 
which is practised in Algeria and all over the East, as related by 
'a botanist who has studied the subject on the spot : — u Towards 
the month of April,” says M. Cosson, “ the Date-tree begins to 
flower, and then artificial fecundation is practised extensively. 
The male spathes are opened at the time when a sort of crackling 
is produced under the finger, which indicates that the pollen of 
the flowers in the cluster is sufficiently developed, yet has not 
escaped from the anthers ; the cluster is then divided into frag- 
ments* each containing seven or eight blooms. Having placed the 
fragments in the hood of his burnous , ,the workman xlimbs with 
marvellous, agility to the summit of the female tree, supporting 
himself by a loop of cord passed round his loins, and at the same 
time round the trunk of the tree. He glides with great address 
between the stalks of the leaves, the strong and sharp thorns of 
which render the operation rather dangerous ; and having split 
open the spathe with a knife, he slips in one of the fragments, 
which he interlaces with the branches of the female duster, the 
fecundation of which is now made certain.” 

Another phenomenon sometimes exhibits itself at the time of 
flowering, which bears an intimate (elation to fecundation; this is the 
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production of heat. M. Ad. Brongniart Has made some ezperimegi^ ' 
on this subject which have become famous. At thetime of <^pcDi-. 
ing, the flowerp of the Bweet-smslling Colocaaia 
observer an increase of temperature that might almost he, ootpo^. 
pared to. an attack of daily fever. These attacks were ripc^p 
for six following days with a considerable intensity, and ahnp|t 
at the same hour ; for it was between three and six in the after* 
noon that this increase *of^ temperature reached its maximum 
Analogous phenomena have been noticed at the time of fecun* 
datum in the flowers of our common Arum {Arum mlgare), of the 
sptaglid Victoria, Regia , , the Magnolia, pnd some other plants. . 

It is impossible to conclude our remarks on the fecundation.of 
plants without instancing the aquatio plant fcbown as Vallisneria 
spiralis, which has long been the admiration of naturalists, while 
poets have sung its praises. The Vallisneria is a dioecious plant ; 
that is, it has male and female individuals -existing separately, in 
the tr&nquil waters’ of some countries in central Europe, prin- 
cipally France and Italy (Fig. 271). In the female plant the 
peduncle of the flower is very long, having the form of a spiral 
twisted thread-like filament. A few days before fecundation the 
spiral turns untwist themselves, and the peduncle lengthens, until 
the female flower terminating it reaches the surface of the water, 
and floats on its surface. The male plant presents, on the con- 
trary, a very short peduncle, which is not capable of any exten- 
sion; it bears a multitude of little flowers, provided with stamens 
only, and enveloped by a closed transparent spathe. At the time 
of full bloom the spathe is tom, the peduncle of the male flower 
severs itself towards its upper part, and the flowers separated 
from the stalk rise: all shut up, like very small white pearls; they 
float on the surface of the water, and proceed to open near the 


female flower, which seems to wait for them. When feoundH^on, 
has been effected, the pedunole of the female flower contracts ; it 
brings together its spiral turns, and carries its ovary to the bottom; 
of the water, in order to ripen its seed. 


- This is a phenomenon which has always excited the just admi* 
ration of naturalists and observers of every class. I was initiated, 
into the first dements of natural science, at i' ‘ 
native town by M. Joly, now pgqfessor of the 
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’ at*ftjulotlae, a yohng professor then, who excelled In inspiring his 
pn^Slli with a' taste for this sort of study. The wonderful inoi- 
dealt attending the nuptials of the Vallisneria spiralis, or .still 
mof% the marvellous evolutions of the Nautilus floating on the 
sea, or disappearing$in its depths at its owii pleasure, were the 
fkvourite texts for the discourses of M. Toly during our botanical 
and geological excursions round Montpelier, in the flower-decked 
Wood of La Yalette, or on the voloanio summit of Monferier. 
Hiirty years have elapsed since those happy youthful days, and 
the recollection is just as vivid, just as present to my wind as 
if I still heard the burning words of our then young teacherfeig- 
►ing in my ears, tellmg us, under our radiant skies, all about the 
wonders of nature, mid the power of God. , 

* Germination. 

In order that a seed should germinate, tliree conditions are 
I#piisite— -heat, air, and moisture ; temperature, varying in dif- 
ferent species, must not be much less than 1Q« or 15° (centigrade), 
and it must not reach higher than 40° or 45 s . 

Moisture penetrating the seed beneath the ground softens it, 
swells all its parts, and allows their intimate evolution. 

Air is also as indispensable to the germination of seeds as it is 
to animal life. Seeds which are buried too deeply in the ground, 
and are thus cut off from the air, will never germinate. 

What, then, is the important part that atmospheric air per- 
forms in the act of germination P ’It is just the same as that 
which it fulfils in the respiration of animals. Air acts on the 
seed by means of its oxygen. The germinating seed, like the 
animal, breathes out carbonio acid. It takes up carbon into its 
own substanoe, and the carbon combines with the oxygen of 
tiie air to form carbonio acid ; but from the instant when, by the 
progress of germination, the youngplant has produced small green 
leaves, the chemical phenomenon 'is, so to speak, reversed. In the 
daytime, and under the influence of light, the young plant absorbs 
•carbonic arid from the egx, and replaces it with oxygen ; its reaps- 
ration . takes place just as we stated when speaking of this physio- 
logical function in the green-coloured portion of vegetables. 
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We wffl now follow the series of phenomena presented to the 
observe^ by the g^rminata of a* seed. 4 * 

the first apparent effect of germination is the swelling of the 
seed, and/the Softening of the coverings that envelope it. If the 
seed is enclosed in albumen, the embryo, whfch is in contact with 
the albumen, either over its whole surface, or the greater part* of 
it, absorbs the nutritive matters which it contains, and increases 
in size^ ui the same proportion as the albumen gets less, being 
developed at the expense of the substance stored up for this end 
by aprovident nature. If the seed is destitute of albumen, and 
thewibryo at the time of dissemination fills up the whole cavity 
of the seed, then the cotyledons — which are farinaceous In the Pea, 
or fleshy in the Nut or Cole-seed — which form the greater portion of 
the embryonic mass, will perform the part of albumen, as regards 
the rest of the embryo. Fig. 283 represents the first effoi$ of 

germination in the Bean, a plant 
not provided with albumen. 

It was long a mystery how 
the starch of which the albumen 
of Wheat is almost entirely con- 
stituted, can be absorbed by the 
young embryo, since the radicles 
of plants absorb soluble matters 
only, and starch is completely 
insoluble in cold water. But 
the interesting discovery has been 
lately made, that the insoluble 
starch becomes soluble under the 
influence of an energetic agent, 
which is developed near the germs at the time of the seed ger- 
minating ; this dissolving agent has received the name of didi^ase. 
The starchy matter transformed by diastase into a soluble sub- 
stance, bears the name of destrin. Destrin is modified in its turn 
under the influence of diastase, and becomes sugar. We shall 
be right, then, in saying, that the first nourishment of the young 
plant is sugared water. * 

Efforts have been made to discover if a grain of sterah, while 
bein g transfonned into destrin, shows any visible trace of so com* 







Fig. 283.— Haricot Bean germinating. 
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piste a molecular change ; whether it disappeared suddenly wader 
the action of diastase, or is only gradually changed intoa some- 


what similar substance, 
so that one could follow 
out with the microscope all 
the phases of this change. 

It has been proved that this Z/l 

change is only brought if 1 

about by successive steps, l\ i 

and we are enabled to follow \\ 

the progress of this*altera- . \\ 

tion in tht* germination of 11 

several plants. * 

To return to .the evolS- 
tion of the embryo. How- si r 

ever thus nourished and , ■ 1 

strengthened, either at the I 

expense of the albumen, or -"gS Slffi 
of its own cotyledons, the 
embryo quickly presses the 
integuments covering it on ** ' 

all sides, which, in the end, ** “*- B — “ 01 

are broken, thus giving it a passage through 


284 — Germination o t the Spanish Bean. 


This rupture 


j O O IT — lupuio 

takes place sometimes in an irregular manner, as in the Spanish 



. la thejiflt <^|.theemb^<> appears oi*t«de»<< 

' ia-'fiw mtegumertt. 

covering! thief seed; This. oi»e^g : >,hi<M&. at first by ■» sort#' 
disc, or lid, which'the litije hr* the InEbiyo ’lifts up.jn order, 
to.iuieito waf dut and bw!^ itself m tlie^ro»jnd., V ‘ 

"•*-'• ' • •• V :■ -.-‘H *-■:>*> **& 

2 %, ' the succesllfe si ag^r, 
ZTx\ through which a'geiv 
.fainatmg'seed oft&e 
Sugar Cane passes. 
^i& little lid is lifted 
up and cast aside (1) ; 

' tKeeotjdsdon is deve- 
loped, elongated hori- 
zontally and the radi- 
cle* pushes out (2) ; 
the radicle ‘is -some- 
times pointed to the 
ground (3)'; the gem- 
mule, or bud, sallies 
out from the opening 
of thecotyledon, which 
is transformed into a 
sheath (4) ; the radicle 
is increased in size, 
and the rudiment of 
the stalklet appears 
(5); die stalklet is 
formed (6). The seeds 
of most of the monoco- 
tyledonous plants are 
provided with albo- 
men, and at the time 
of germination the cotyledonous limb remains abut np in the . 
seed, as we see in the Palms,' Flowering Cane, and Yirginisa • 
Spider-wort. < 



• Big. Uerjnin&tion of a seed without albumen, showing the 
Cotyledon! which fine onth^ftem. 
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CLASSIFICATION OF PLANTS. * ' * 

» 

Every plant which grows on the surface of the earth or in the 
waters constitutes a distinct individuality. The careful examina- 
tion and comparison of a certain number of these individuals 
of the Vegetable World will lead to the admission that many are 
quite identical in some of their characteristics, while others 
possess no character in common. Examine the individual plants, 
for instance, which compose a field of oats ; in each the root, the 
stem, the flowers, the fruit, present the same identical characters. 
The seed of any one whatever of these plants will yield other 
plants like those of the field. Every individual in the field belongs 
to the same species — to the species Avena. 

The species, then, is a collection of all the individuals which 
resemble each other, and which will reproduce other individuals 
like themselves. 

These species may present, as the result of diverse influences, 
such as change of climate or cultivation, differences more or less 
marked — tendencies more or less tenacious in resisting efforts to 
withdraw them from the original type. To these, according to theii 
importance, botanists give the name of varieties and sub-varieties. 
The Wheat-plant, the Vine, the Pear, the Apple, and most of our 
cultivated legumes, all yield, under the influence of culture extend- 
ing over along series of years, plants altogether different from the 
original in their exterior; but they preserve, one and all, the 
essential characters of the species. They are varieties of the 
Wheat-plant, of the Vine, of the Pear, of the Apple. 

The assemblage of a certain number of distinct species present- 

o 
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ing the same general characteristics, the same disposition of" 
organs, the same structure of flower qnd fruit,, constitute a group to 
which the name of genus is applied. Rasa Canina , 22. Villosa , 
and 22. Sabini are three different species of the spine ggpup — the 
genus Rosa. The words oak , poplar , barley , are collective com- 
mon names, which served, long before Natural Science existed, 
to designate a certain group of plants. These are true generic 
names of popular creation, which botanists have accepted because 
they were the result of exact observation. “ A man of observant 
eye and quick intelligence,” says Pyramus de Candolle, " would 
observe certain groups in the vegetable kingdom which we call 
genera, before discerning the species.” 

The germs of Botanical Science are to be sought for in the 
rudimentary state in very remote antiquity. In the sacred' writ- 
ings we meet with constant allusions to the vegetable world. The 
cultivators of the science among the earty Greeks and Romans 
were not Botanists, but Rhizotoma , or root-cutters, since they 
directed their attention to the roots in search of medicinal proper- 
ties. Aristotle of Stagira, who lived ‘four hundred years before 
our era, may be regarded as the founder of botany ; Mithridates, 
several Greek kings, and the younger Juba, King of Mauritania, 
were among its cultivators. They established Botanic Gardens, 
some probably from love of the science, others of them in order 
to cultivate the deadly plants from which poisonous juices were 
obtained. Meander of Colophon, Cato, Varro Columella, Virgil/ 
Pedacius, Diascorides of Silicia, and lastly, the elder Pliny, all 
dwell upon the wonders of vegetation ; and war, notwithstanding 
its desolating tendencies, was made to promote the interests of 
science. 

To the Arabians of the twelfth century we are next indebted for 
our knowledge of botany. After them the darkness of thi^Middle 
Ages set in, and it is only since the illustrious Venetian, Marco Polo, 
came to examine and describe the wonders of the East, that the 
darkness has been dispelled. He examined the treasures of Asia and 
the East Coast of Africa, described many plants of India and the 
Indian Ocean, and from his day to the present our knowledge of 
the names of plants, as well as of their structure and physiology, 
has been continually on the increase. 
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The science^ of botany, as now understood, cannot be held, how- 
ever, to date farther back than two centuries. In the year 1682 
Nehemiah Grew, the Secretary to the Society of London, after- 
wards Royal Society, published his “ Anatomy of Plants.” A 
few vears later the French botanist Toumefort, then Professor of 



Fig. 287.— Toumefort. 

Botany at the Jardin des Plants, published his “ Elements o 
Botany,” being the first attempt to define the exact limits q 
genera in vegetables. Most of the genera established by Tourne 
fort remain, proving the correctness of the formula from which h< 
deduced their common characters. Toumefort succeeded tq a larg 
extent in unravelling the chaos into which the science of botan; 
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had been plunged froid the days of Theophrastus and Diftscorides. 
Separating genera and species according to their characteristic**, 
he described no less than 698 genera, and 6,146 species. He 
announced, at the same time, a system for the elassififlfetion of 
plants, eminently attractive, especially if we connect it with the 
times in which it appeared. The French botanist directed the 
attention of observers, 'probably for the first time, to those parts 
of plants most likely to excite admiration, namely, the different 
forms of the corolla. 

In selecting the form of the Corolla as the basis of his classifi- 
cation, Toumefort has, perhaps, contributed more to the progress 
of botany than any other savant of any age. The task of instruc- 
tion was rendered a pleasure by thus taking, as a subject of scien- * 
tific inquiry, the most attractive part of the plant. He soon 
made adepts of those who had hitherto only contemplated flowers 
as the source of an agreeable sensation. 

Toumefort first established two grand divisions of the vegetable 
world. Herbaceous Plants and Trees . JThe flowers of herbaceous 
plants are furnished, or not, with a coi^lla ; they are simple or 
compound; the corolla is Monopetalous or Pjolypetalous ; it is 
regular or irregular. Such were some of the considerations on 
which Toumefort founded his classification of herbaceous vege- . 
tables. 

As to trees, their flower is provided with a corolla, or it is not ; 
that is to say, it is Apetalous or Petalous . The apetalous trees have* 
the flowers disposed in catkins, or they have not ; the petalous 
trees have the corolla regular or irregular. ■ 

Arranged and tabulated, according to the system of Toumefort, 
the vegetable world will stand as follows : — 


Apetalous . . 


FLOWER- BEARING TREES. 

f Apetalous plants, properly so called, a 
• • • [Ambntacba. * 


Petalous. 



Monopetalous. 

Rosacea. 

Papilionaoba. 


Trees, then, form five classes. 

In the class of Apetalous plants are ranged the Box-tree and 
the Pistachio ; in the class of Amentacece are the Oak, the Walnut- 
tree, and the Willows. 
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The Lilies, the Elder, and the Catalpa of India belong to the 
Monopetafous division ; the Apple, the Pear, and the Cherry to 
the Rosacea'; the Acacia, the Laburnum, to the Papilionaceas . 

The herbaceous flowerijig plants without corolla are subdivided 
into three classes : (1) plants provided with stamens ; (2) flowerless 
plants provided with seeds; (3) plants in. which the flowers and 
fruits are not apparent. Wheat, Barley, and Bice belong to 
apetalous herbaceous plants, with Stamens ; the Ferns and Lichens 
to flowerless apetalous herbaceous plants, provided with fruits ; and 
the flosses and Mushrooms to apetalous herbaceous plants without 
flowers and having no apparent fruit. # 

Toumefort formed fourteen classes of flowering herbaceous plants 
provided with a corolla. The first twelve classes include the herba- 
ceous plants with isolated and distinct flowers-; the three others 
include the flowering herbs, which constitute the composites, 
namely, the Floscular, or flowers with funnel-shaped petals ; the 
semi-floscular and the radiating plants, such as the Sunflower and 
the Daisies. ' . * 

The following is a tabqjpr arrangement of simple-flowering her- 
baceous plants, according to the grouping of Tournefort : — 


, - With f Regular 

Monopetalous 

corolla. y Irregular 

Polypetalous Regular 

corolla. 

Irregular 


Campaniform . . 
Iff fundiMUtform . 

‘ Personate or masked 
Labiate .... 
f Cruciform . . . 

Rosaceous . . . 

UmMliferous 
Caryophyllus 
liliaceous . 
Papilionaceous 
Anomalous . 


Campanula. 

Tobacco. 

Snap Dragon. 
Salvia. 

Stock Gilliflower. 
The Rose. 
Angelica. 

Pink. 

Lily. 

Pea. 

Violet. 


In addition, Toumefort has subdivided each class into sections, 
more or less considerable, based upon its composition, upon the 
consistence of its fruit, and upon some particular modifications 
' of the form of the corolla. 

Such is the first known system for the classification of plants. 
This scientific conception met with great favour among his con- 
temporaries on account of its simplicity. Nevertheless, in its appli- 
cation this system presented many difficulties. The form of the 
corolla is not always so exactly appreciable that the class to which 
the plant belongs can be settled from that character alone. But the 
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gravest defect of the system is, that by it the vegetable world is 
divided into two classes, namely, Herbaceous Plants and Trees — a 
division which has no existence in nature. The division destroys 
the natural analogies, for the size of a plant has no bearing upon 
its organisation and structure. In conclusion, the continually 
increasing number of new species which were unknown in 
Toumefort’s time, test, in the strongest marfner, the defects of his 
system of distribution. The greater number of vegetable species 
discovered since Tournefort’s time could not be placed in either of 
his classes. This defect soon became very apparent, and the 
system fell by degrees out of favour with botanists even among 
his own countrymen, with whom it had found most favour. 

In England the study of plants had taken a more philosophical 
direction. About the middle of the seventeenth century the micro- 
scope was first applied to the study of the organs of plants, and the 
spiral vessel was detected by Henshaw, and shortly afterwards the 
cellular tissues were examined by Hooke. These discoveries were 
followed by the publication of two works on the Physiology of Plants 
by Malpighi and Grew. They examined various forms of cellular 
tissues and intercellular passages in their minutest details, and with 
an exactness which causes their works still to be recognised as the 
groundwork of all physiological botany. The real nature of the 
sexual organs in plants was demonstrated by Grew ; the important 
difference between seeds with one and those with two cotyledons 
was first pointed out by him. Clear and distinct ideas of the causes 
of vegetable phenomena were gradually developed, and a solid 
foundation laid on which the best theories of vegetation have been 
formed by subsequent botanists. 

About the time when Toumefort was engaged in arranging his 
system of plants, and when Grew had completed his microsropical 
Observations, J ohn Ray appeared, driven from his collegiate employ- 
ments at Oxford by differences of opinion with the ruling powers. 
He sought and found consolation in the study of natural history, 'to 
which he was naturally attached, and for which his natural powers 
of observation, capacious mind, and extensive learning, so highly 
qualified him. Profiting by the discoveries of Grew and other * 
vegetable anatomists, in 1686 he published the first volume of his 
“ Historia Plantarum,” in which are embodied all the facts cqn- 
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nected with the structure and organs of plants, with an exposition 
of the philosophy of classification, the merits of which are better 
appreciated now than they were in his own days. 

Bay was careful to guard his readers against the supposition 
that classification was other than a means of identification, lie 
argued that there was no line of demarcation in nature between 
one group or order, or -even genera, and another, or that any system 
could be perfect. “ What, indeed, I said before, I now repeat and 
insist on,” he says, “ that a system is not to be expected from 
mo, which shall be in every respect perfect and complete in all its 
parts ; which shall so distribute plants' into genera that every 
species shall be included, not one, hitherto anomalous and excep- 
tional, being omitted ; and which shall so mark out every genus by 
its peculiar indications and characteristics, that no species shall be 
found of uncertain family, so to speak, and referable to many 
genera. Nor by the very nature of things could this happen. 
For nature (as is sometimes said) makes no leaps, passing from 
one extreme to the other, but takes a middle course, between the 
highest and the lowest, j^oducing a certain order of things of a 
neutral and ambiguous character, partaking of the qualities of the 
objects. which most resemble them on either side, as if to connect 
them, leaving it sometimes doubtful to which of the two they 
belong. Besides, Naturo objects to be coerced by the narrowness 
of any system ; and as if to show that her liberty and independence 
is perfect, she is in the habit, in every part of creation, of pro- 
ducing singular and anomalous species, which form exceptions to 
the general rule.” 

While he thus enumerated the true principles of classification, 
Ray also laid the foundations of the inductive system, which has 
since distinguished the English school of Botany. lie separated 
flowerless from flowering plants, and he divided them again into 
Monocotyledonous and Dicotyledonous plants. 

Forty years after the publication of Toumefort’s system, and 
while Biay was yet pursuing his philosophical investigations, the 
Linncean system appeared. This new mode of distributing vege- 
table species was hailed with admiration. Its author, Charles von 
Lmn&us, reigned supreme and without a rival till the end of the 
eighteenth century, and even in our days his partisans are neither 
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few nor powerless. In Germany, for instance, more than one Book 
of Character has for its foundation the system of Linnaeus, and 
many school-gardens are arranged after his classification. 

The system of Linnaeus regts upon the consideration of the 
organs of fecundation — organs almost overlooked until then, but 
whose physiological functions have since been ably demonstrated. 
He introduced at the same time a salutary and much- wanted 
reform into botanical . language and nomenclature, defining most 
rigorously the terms used to express the various modifications 
and characteristics of the organs, and reducing the name of each 
plant to two words, the first, substantive , designating the genera, 
the second, adjective , designating a species of the genera. Before 
Linnaeus, in fact) it was necessary to follow the name of the genera 
through a whole phrase in order to characterise the species. As 
the number of species increased, the lengthened phrases were lost 
to view. It was like the confusion which would arise in society if, 
in place of using the family name and surname, we were to sup- 
press the baptismal name, and substitute for it an enumeration of 
many qualities distinctive of the individual ; as if, for example, in 
place of saying Pierre Durand or Louis Durand, we said Durand 
the great sportsman, or any other phraseology applicable to the 
qualities of the individual. The Linnaean or binary nomenclature, 
then, is one of the great titles to that glory which has been awarded 
to its immortal author. In the outline of the Linnsean system it 
has been found possible to describe all plants discovered since his 
time — an irrefragable proof of the great merits of this artificial 
classification of species. 

At first Linnaeus divided all known vegetables into two great 
groups : those in which the stamens and pistils are visible, which 
he called Pkanerogames ; and those in which these organs are 
hidden, which he called Cryptogames . These last form oi&y a 
single class, namely, the twenty-fourth of his systefh. 

Among the plants whose assemblage constituted the twenty- 
three classes, one portion have hermaphrodite flowers ; the others 
are unisexual 

Plants with true sexual flowers have the male and female organs 
brought together on the same plant. They have a united habi- 
tation ; they are monaceous , as the name of the class to which 



CLASSIFICATION OF PLANTS. 


201 


the Oak, the Box-tree, Maize, and Oastor Oil-plant belongs indi- 
cates. Tl*y are monaceous, and form the twenty-first of the Linneean 
classes. 

The male and female flowers are found upon two distinct indi- 
viduals. There is a duality of habitation, as the name of the class 
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Plants with hermaphrodite flowers have the stamens and the 
pistils borne the one upon the other, as in the Orchideteea and 
Aristolochia ; they form the twentieth, or Gynantfrctus class. Some- 
times the organs are non-adherent between them, in which case 
the stamens are free. Sometimes they are adherent. When they 
are free, they are either equal among themselves or unequal. 

If the stamens are equal, their number determines the first 
twelve classes in the system. The twelfth and the thirteenth 
classes are founded upon the number of the stamens and their 


mode of insertion. The following are the classes : — 

Linnjean Classification. 

One Stamen in each flower 1st class. Monaxdria (Ilippuris, Cannae). 

Two Stamens 2nd class. Diandhia (Jasmin, Lilac). 

Three Stamens 3rd class. Triandra (Wheat, Barley, Iris). 

Four Stamens 4th class. Tetrandria (Madder rent, Joint Grass). 

Five Stamens 5th class. Pentandria (Borage, Hemlock). 

Six Stamens 6th class. Hexandria (Lily of the Valley, Lily). 

Seven Stamens .... 7th class. Heptandria (Horse Chesnut). 

Eight Stamens .... 8th class. Octandria (Heaths). 

Nine Stamens . # . . . . 9th class. Enneandria (Laurel). 

Ten Stamens 10th class. Decandria (Pink, Lychnis). 


Eleven to Nineteen Stamens 11th class. Dodecandria (Purple Willow). 
T S 8 t| UI SIl y f e } 12 th class. IcofiANDHiA (Myrtle, Rose), 
lifted “* (r^eptack 6 } 13th cla “ L PoLTAKMl,A (Anemone, Poppy). 

Linnaeus founded two other classes upon the inequality of their 
free stamens, the Didynamia (fourteenth class), which com- 
prises Thyme, Lavender, Foxglove, and Figwort, plants having 
four stamens, of which two are short and two long. The Tetra- 
dynamia, which comprises the Gilliflower, Cress, and Cabbage, 
have six stamens, of which four are larger than the others. 
When the stamens are adherent, the adhiscence has place either at 
their anthers or filaments. Plants which adhere to the antlers, 
such as the Com-centaury, Dandelion, and Ox-eye, belong ^to 
the nineteenth, class ( Syngenesia ). Those which unite to the 
filaments form three classes, the Monadelphia (sixteenth), in 
which all the filaments are united in one body, as in the 
Mallow;’ the Diadelphia (seventeenth), in which the filaments 
are united in two bodies, as in the Pea and the Bean; the 
Polyadelphia (eighteenth), in which the filaments are united in 
several bodies, as in the Orange. 



CLASSIFICATION OF PLANTS. 


20 * 


The twenty-four classes being thus fixed, Linneeus, after some 
consideration, subdivided each of them — the thirteen first classes 
according to th% number of their styles or distinct stigmata ; the 
fourteenth ( Didynamia ) by the disposition of their seeds, some- 
times bare (or at least what he considered as such), sometimes 
enclosed in a pericarp; the fifteenth ( Tetradynamia ) according 
to the form of the fruit ; the sixteenth, seventeenth, eighteenth, 
and twentieth according to the absolute number of their stamens ; 
the two following from the absolute number of their stamens, and 
from the manner of their adherence; the twenty-third class 
( Polygamia ), from the distribution of the hermaphrodite and 
unisexual flowers upon the same plant, or upon two or three 
different. The nineteenth class ( Syngenesia ) is divided as follows : — 

I. Flowers all fertile, hermaphroditic ( Polygamia eqnalis), Goats- 
beard, Lettuce, Thistle. 

II. Hermaphrodital flowers, fruitful in the disks ; female flowers, 
fruitful at the circumference ( Polygamia superflua). Tansy, Worm- 
wood, Groundsel. 

III. Hermaphrodital flowers, fruitful in the disk; neutral flowers, 
sterile at the circumference ( Polygamia frustranea), Centaury, Sun- 
flower. 

IV. Hermaphrodital flowers, sterile in their disks; female flowers, 
fertile at the circumference ( Polygamia necessarea), Marigold. 

V. Flowers provided with a proper and clustered calyx, under a 
common calyx ( Polygamia segregata) ; separated flowers {Mono- 
gamia), Lobelia, Violet. • 

This classification of plants has received the name of the artificial 
system, because it groups the species according to a small number, 
and not from the whole of their characteristics ; in short, it rather 
permits one species to be distinguished from another, than makes 
each known in an intimate manner. It insists much upon their 
differences, little upon their resemblances. "Between species thus 
compared, only one essential analogy may exist. The Rush takes 
place beside the Barberry, because each of these plants have six 
stamens and only one style. The Vine is ranged beside the Peri- 
winkle, because they each have five stamens and one style. The 
Carrot is allied to the Gooseberry, &c. There may not be between the 
plants thus compared any natural bond, any essential characteristic, 
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4 but only 1 some trace of resemblance in the organisation, which may 
be found also in a number of very different plants. 

Linnaeus was endowed with too sound a judgment, with a 
tact too exquisite, not to feel the defects of this artificial mode 
of classification. He detected by the force of his genius the 
existence of vegetable groups superior to genera, and connected 
them by a large number of characteristics. He called this group 
a natural order , and it has since his time been called the 
“ natural family/’ He also tried to distribute plantB after a 
natural classification — that is to say, into families. After the 
death, and during the life, of Linnaeus, botanists endeavoured 
^ to discover upon what principle he had founded his natural 
orders — that is to say, they sought to find the* key to the hidden 
principle of his orders ; but no one has succeeded. Linnaeus 
himself does not appear to have had very fixed views on the 
subject. He created his orders by a sort of instinct which belongs 
only to the man of genius; by that kind of semi-divination which 
the man of learning acquires who possesses vast and profound 
knowledge of the objects which he passes his life in observing. 

Linnaeus created his natural orders, • then, without any well- 
premeditated plan, and without having compared any well-defined 
assemblage of organs ; this is sufficiently proved by the following 
conversation with one of his pupils named Giseke, which has been 
preserved, and which we consider sufficiently interesting to repeat 
here, leaving the interlocutors to speak each for himself :-*• 

Lnrcraus. Do you think, my dear Qiseke, y6u are able to give the characters of 
any one of my oitien P 

Giseke. Yea, without doubt ; .for example, that of the umbeUifera. 

Linnjeus. WeU, what of it P 

Giseke. Just this, to be umbelliferous it must bear flowers disposed in an umbelle. 

Linnjeub. Very good ; but you will readily recollect some plants whose flowers 
form an umbelld which nevertheless do not belong to tho order P 'X 

Giseke. That is true, I recollect some. I will add the two naked seeds. 

LiNNatvs* Then,, the Eekinophora will not be of the order, for it has only one 
seed in the centre of the peduncle. Nevertheless it iB an umbelliferous plant. And 
where do you place the Eryngitm f 

Giseke. Among the Agregata . 

Linnjeus. Not at aU ; it is most certainly an umbellifera, for it has an involucre, 
five stamens, two pistils. What then shall be its character P 

Giseke. Such plants ought to be placed afc the end of an order where they may 
bridge over the passage from one to another. The Eryngium would thus connect 
the UmbeUifera with the Aggregates. 

Lnferasus. Oh, no, that is quite another thing; it is one thing to know the 
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passages between, and another to describe the characters of two groups. I know them 
%ery well, and how the one ought to be joined to the other. One of our former pupils, 
named Fagraux, who is now at St. Petersburg, a most industrious young man, was 
quite wild upon the project of discovering the key to my orders. He laboured 
nearly fiiree years, and sent me his ravings. I could only laugh. In short, I can 
tell you one thing, —if I publish a second edition of my book, I shall give a second 
arrangement of my orders. 

In a letter to the same botanist, we find the following passage : 
“ Ton ask me for the characters of my orders. My dear Giseke, I 
assure you that I know not how to give them/’ 
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is the first author who uses thp happy term “ family ” to desig- 
nate natural groups of .vegetable genera. M. ^lorens speaks of 
the preface to this little book of a hundred pages as calculated Jbo 
immortalise the author, as in it was first solved a very diffi- 
cult problem. The following lines are' taken from this much 
admired preface : “ Having examined the methods most in use,” 
says Magnol, “ and found that of Morison insufficient and very 
defective, and that of Ray much too difficult, I think I can perceive 
in plants a certain affinity between them, so that they might be 
ranged in divers families, as we class animals. This apparent 
analogy between animals and plants has induced me to arrange 
them in certain families, and, as it appeared to me impossible to 
draw the characters of these families from the single organ of 
fructification, I have selected principally the most noted character- 
istics I have met with, such as the root, the stem, the flower, the 
seeds. There is also found among plants a certain similitude, 
a certain affinity, as it were, which does not exist in any of the 
parts considered separately, but only as a whole. I have no 
doubt, for instance, but that* the characters of families might be 
taken from the first leaf of the germ as it issued from the seed. 
I haVe followed the ord#r that protects the parts of plants in 
which are foiind the principal and distinctive family marks, but 
without limiting myself to any one single part ; for I have often 
considered many of them together.” 

Magnol established seventy-six families, but without giving 
their characters. His principles of classification are vague and 
uncertain ; they only serve to announce the dawn of a new day 
which was soon to rise on the science. The few lines which we 
have quoted from the preface of the 6( Prodromus” reveals, as 
through a fog, the mere idea of a natural system. It is Bernard de 
Jussieu, Demonstrator of Botany in the Jardin des Plants a\ Paris, 
to whom belongs the glory of working out the true natural system 
which was first established in principle by Ray, although it does 
not appear that Jussieu was acquainted with the works of the 
English philosopher. * 

Bernard de Jussieu, as his nephew Laurent de Jussieu tells us, 
regarded botany, not as a science of memory qr nomenclature, but 
as a science of combination, founded on a profound knowledge of 
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the characteristics of each plant. He would every day get 
together t^ie materials out of which he had to form his natural 
orders, which he regarded 5s the “ philosopher’s stone” of botanists. 
He deferred the publication of his first Essay in his zeal and desire 
to perfect his work. He wrote little, but observed much, and the 
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fruits of his labour would perhaps have been lost to science but 
for a favourable circumstance which obliged him to give his 
method of arrangement of plants to the world. Louis XIY. 
haying seen the gardens of Saint Germains, in which the 
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Marshal Duke de Noailles cultivated exotic trees and shrubs, 
formed the design of creating a School of Botany %t Trianon. 
By the advice of Lemoftnier, chief physician to the Child of France, 
afterwards King, he selected Bernard de Jussieu to arrange the 
gardens. Thus forced to adopt some mode of classification, he 
thought it his duty to substitute his new method. This method 
consisted in having a tableau raisonnt on which the plants were 
arranged in a convenient order for studying them. Science 
confined to such narrow limits is, however, very fictitious, and 
remote from a natural system, which consists in the knowledge 
of the true connection of plants and their organisation. “ When 
a man has so combined the characteristics of plants,” says Laurent 
de Jussieu, “that he can in one species unknown determine tlffe 
existence of many by the presence of a single character ; when he 
can at once point to the order to which it belongs; when he has 
succeeded in destroying the prejudice so withering to Botany, that 
it is only a science of memory and nomenclature ; when he has, 
in short, founded a science of combinations which furnish food to 
the mind and to the imagination, that man may surely be called 
the creator, or at least *the restorer, of science.” 

“ Others may perhaps have extended the limits, but he was the 
first to show the way, to trace the method, establish the principles. 
Jussieu consigned his discoveries to no hook, but in the Gardens 
of Trianon the mind of the author is recognised. In examining 
the characters, he remarked that some were more general than 
others, and these furnished the first division. Having appreciated 
and appropriated these, he next recognised that the germination 
of the seed and the respective disposition of the sexual organs were* 
the two principal and most persistent characteristics. He adopted 
them, and made them the basis of the arrangement which he 
established at Trianon in 1759.” # \ 

Four years later, another French botanist, Michel Adanson, a 
naturalist, remarkable for the originality of his views and the 
extent of his conceptions, published quite a book upon the families 
of plants. He proposed a particular course for arriving at the 
true natural method. But what was that course P He proposed 
classing all the plants known according to a great number of 
artificial systems, and after considering them from all possible 
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points of view ; he proposed to arrange in the mme group thnse 

Jn this manner Adanson created sixty-five artificial systems, 
and by their comparison, he formed them into fifty-eight famili** 
He was the first to trace the precise characters and details of all 
these families ; his work in this respect is far superior to those 
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they were not all of equal value. The results of his calculations 
were frequently found to be false, as would inevitably happen with 
any sum where no regard was paid to the quality of the metal, 
but only to the shape and volume of the coin. 

The year 1789 was the date of the true creation of natural 
families among vegetables. « It was about this time that Laurent 
de Jussieu published his celebrated “ Genera Plantarum,” which 
raised the science of botany, and marked a new era, not only in 
vegetable science, but in the classification of animals. 

The catalogues of the Gardens of the Trianon, prepared by Ber- 
nard de Jussieu, and the conversations of the latter with his nephew, 
njere the primitive spark whence the latter drew his inspiration. 
We shall, however, leave his grandson, Adrien de Jussieu, to state 
the true basis of the Natural System, and the considerations which 
guided his relation. “Like Adanson,” says Adrien, “ Antoine- 
Laurent de Jussieu admits that the examination of all parts of a 
plant is necessary in order to its classification ; but in pursuing this 
examination it is not sought to deduce theoretically the combina- 
tion of the genera ; thus in grouping them into families, he imitated 
the proceedings followed in the formation of the genera themselves. 
The botanist, struck by the complete and constant resemblance of 
certain individual plants, formed them into species ; then, observing 
a resemblance equally constant, but much less perfect, he formed 
them into genera. The characters, which might vary even in the 
same species, ought to depend on causes exterior to the plant, and 
not on the plant itself : for example, its size, consistence, certain 
modifications of form and colour, which wo see change with the 
sun, the climate, and under other influences purely circumstantial. 
The specific characters, on the contrary, those especially which 
every individual should possess, as belonging to certain species, 
whatever be the circumstances in which they are founcf o^ght to 
hold to the nature of the plant. Among these characters some are 
more important than others, and less subject to variation. Finding 
these characters in a certain number of species marks what consti- 
tutes a genus. These would, from their general nature, have 
more value than the specific, as the specific is of more value than 
the individual characteristics. 

“ But how are we to discover and estimate these different values P 
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Nature herself indicates to the observer the species and many of 
the genera, by the features of resemblance with which she marks 
certain vegetables. All botanists are nearly agreed up to this point ; 
although they separate further on to follow each a different road. 
Nevertheless, there are many great groups of vegetables connected 
together by features so strong in theft resemblance that it could 
scarcely escape observation it requires no botanist to recognise 
them. Besides these features common to all the species constituting 
one of those groups, there are others whfth are only common to a cer- 
tain number of them, so that it may be subdivided again by a great 
number of secondary groups. These had been recognised as genera 
by botanists. We had already, then, some collections of genfka 
evidently possessing more resemblance to each other than they 
had to any other group ; in other words, there were some families 
incontestably natural. Jussieu thought that the key to the 
natural method was thore ; since, in comparing the character of one 
of those families with the genera composing it, he would obtain a 
knowledge of the relation of one to the other ; and in comparing 
many among them, he would see how, the characters common to all 
plants of the same family varied one from the other; he would 
thus arrive at a true appreciation of the value of each character, 
and this value, once determined by means of groups so clearly 
designed by nature, could be applied in its turn to the deter- 
mination of others which were not so strongly impressed with the 
family seal ; others which were the unknown in the great problem. 
He selected for this purpose seven families already universally 
recognised ; those, namely, known atf the Graminaceao,. the Liliacere, 
the Labiatce, the Composite, the Umbellifer®, the Crucifer®, and 
the Leguminos®. ' 

“It is .recognised that the embryo is identical in all plants of 
any of these families ; it is monocotyledonous in the Gramtnaceo? 
and Liliacece, and dicotyledonous in the other five. The structure 
of the seed is also identical, the monocotyledonous embryo being 
placed in the axis of a fleshy albumen in the Liliace®, and upon 
the side of a farinaceous perisperm in the Graminace®, while the 
dicotyledonous embryo is placed at the summit of a hard and 
homy albumen in the Umbellifer®, and is destitute of albumen 
in the three others. That the stamens which vary in their 
number in the same family, th6 Graminace®, for example, do not 

p 2 
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vary in general in their mode of insertion, being hypogynous hi 
the Graminacete %nd Crucifer®, upon the corolla in the Labiates 
and Composites, and upon an epigynous disk in the Umbelliferee. 
He obtained thus the true value of certain characters which ought 
never to vary in the same family ; but along with these he found 
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Fig. 293.— Laurent de Jussieu. 


others more variable, which ho sought to appreciate also, either to 
assist him in the study of other families analogous to them, or in 
explaining those which he had formed, by applying his first 
rules along with many others founded on observation. We 
cannot, however, follow him here into these details, which resulted, 



JOUS. MOSOCOTYLEDOJfOUB. 


OLASSIFIOAtlON f OF PLANTS. 


after immense labour, in the establishment of a hundred families, 
comprehending all the vegetables then known. 

“ We see in these remarks a principle employed which had alto* 
gether escaped the notice of Adanson — namely, that subordination 
of character which in the method of Jussieu is, to use his own 
expression, * weighed but not counted/ ” 

When the families were constituted, ^Laurent de Jussieu grouped 
them into fifteen classes, as in the following table : — 


ACOT7LBPOHOUB CUfll I. 


Hypogynoua. 


cu» in- 


5SS5SL. 


Stamens n«». y. 

Epigynous. T 


SSSSm CUMVL 

H^nou.. “-VH. 


1. Fungi. 9. Liohena. . 8. 

Ferns. Jfc 

9. Alg®. W 

8. Hypatfoas. 

4. Muacl, or Mosses. 

6. Felices, or Ferns. 

ft. Naiades, or Water-plants. 

7. Aroide®, Arums, &c. 

8. Typh®, or Reeds. 

9. Cyperoideae, or Sedges. 
>10. Gramine®, or Grasses. 

11. Palm®, Palms. 

12. Asparagi. 

18. Junci, Bushes. 

14. Liliie. 

18. Bromelise. 

16. Asphodel!. 

17. Narcissi. 

18. Irides. 

19. Musk, Anani. 

20. Caunee, Indian Shots. 

21. tfrchide®. 

22. HydrocharideB, Water- 

plaqjf. 

23. Aristolocbe«. * 

24. Etoagni. 

26. Thymel®. 

26. Protacen. 

27. Lauri, Laurels. 

98. Polygon®. 

29. Atripleri®. 

SO. Amarantlie. 


81. Plantagines 

82. Nyctiginoa. 

L S3. Plumbagynea. 


Hypqgynoos. ' 




Class XI. 


88. Vitices. 

80. Serbia!®. 

40. Scrophularin 

41. Solan®. 

42. Boraginae. 

48. Convolvuli. 
44. Polemonea. 


48. SapatK. 

49. Guaiacann®. 

60. Rhododendr®. 

61. Crice®. 

69. Campan ulac eee. 

68. Chieoracen. 

64. CinarocephalK. 
66. Cerymbifer®. 

66. Depeace®. 

67. Rubiace®. 

Kfl. DimrifAliiL 


Comprising Mushrooms, Alg® , 
Hepaticaa, Mosses, Ferns, and 
" corresponding with the Crypto- 
mamiaof Linnwus. 


J Comprisi 
V Gallengalei 
1 Cane, Ac. 


Comprising the Arams, Mace, 
Jallengales, Grasses, Sugar 


Comprising the Palms, Aspa- 
ragas, Bushes, Asphodels, Nar- 
cissus, Iris. 


Comprising the Bananas, In- 
dian Shot, Orchids. 

Among the Apetalons plants 
are ranged the Aristoloclien 
with their horn-like flowers, 
from the fifth class. 

The Elwagni, or chaste tree, 
a desert bearing tree of Persia, 
the refreshing Thymus, the 
Laurels, and many jointed 
Polygon®, to the sixth class. 

And the Amaranths, Plan- 
tains, and Nyctagons, in the 
seventh class. 


Among Monapetalous plants 
are the Loose Strife, Acan- 
thus, Jasmines, the lipped or 
Labiate plants, the Figworts 
or Scropnularin, the Solan®, 
which yields us the potato; 
and many other useful aa well 

« dangerous products belong 
the eighth class, with 
The Bindweeds, Trumpet 
flowers, and Gentians. 

The Ebony tree, beautiful 
Oleander, Heaths, and Cam- 
panulas belong to the ninth 
class. . 

The Chicoraceous and 
corymb-bearing plant* belong 
to the tenth class. 

The Honeysuckle and Mad* 

derworts to the eleventh class. 
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citflixn. 


Stamen 

Hypogynoua. 


ClauXm. 


Stamen 

Perigynow. 


ClaaaXIV. 




/69. Aralia. 

60. UmbeUiferte. 

61. Bananrulacen. 
69. Papaveracew. 

63. Crucifer*. 

64. Capparkles. 

66. Sapmdi. 

66. Acero. 

67. M&lpJ 


69. Guttifer*. 

70. Aurantia. 

71. Mill*. 

72. Vitea. 

73. Geraniv. 

74. Malmcew. 

76. Magqpliw. 

76. Anon*. 

• Meniapenna. 

Berberldee. 

79. Tiliacew. 

80. Oiati. 

81. Butacew. 

82. C&ryophyllw. 
§?. Sempemvw. 
84. Saxirragn. 

86. Cacti. 

86. Portulacere. 

87. Ficoidw. 

88. Onagrw 
89. Myrti. 

90. Melastomsr. 
61. Siltcariae. 

92. Bosacew. 

98. Leguminotm. 
94. Terebintacew. 
96. Bhamni, 


Among Polypetalon Diooty- 
ledonsare classed the Aaaleaa, 
and Umbellifene belonged te 
the twelfth class. 

The numerous' families of 
thirteenth class included many 
of our favourite flowering 
plants and fruits, as the Ba- 
nunculus, the *Crncifer®, 
Maples, St. John** Wort, 
Oranges, Geraniums, Vines, 
Magnolias. 

The fourteenth contained 
the Saxifrages, Marigolds, and 
Myrtles, the Houseleeks and 
Boses. 


Diclinis Irregular . 


Class XV. 


'06. Euphorbias. 
97. Ciicnrbitarea. 
- 98. Urtica. 

99. AmentacesB. 
.100. Conifqpe. 


The fifteenth class includes 
the Eupherbiss. Cucumbers, 
the Nettle plants, the catkin- 
bearing Amentacea, and the 
cone bearers. 


Such, then, was the arrangement into w*kicli Antome-Laurent de 
Jussieu distributed the twenty thousand plants known to botanists 
in 1789. The hundred orders or families he further subdivided 
into 1,754 genera. That the French botanist had acquainted him- 
self with the principles of Ray's classification is unquestionable ; in 
fact, Jussieu possessed the happy art of adapting the labours of 
others to perfecting his own conceptions. He made use of the 
simple language and accurate descriptions of Linnaeus, divested of 
his pedantry. Ray had demonstrated that rigorous definitions in 
natural history are impossible, and, accepting the decision, Ju&gieu 
does not attempt to found his family orders or genera on any 
single character belonging to objects so various in their habits and 
organisation as plants. 

During the last forty or fifty years other botanists have at- 
tempted various systems of classification, but none so successfully 
as the late Dr. Lindley, whose works are distinguished beyond all 
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others for careful research, directed by a vast and comprehensive 
grasp of his subject* In the classifications of Pe Candolle, End- 
licher, and of M. Brongniart, the distribution of plants into 
families is founded, like that of Ray and Jussieu, on the consider- 
ation of the cotyledons ; of the petalous, monopetalous, and apetalous 
corolla ; finally, upon the mode of insertion of the stamens. Names 
have changed ; things remain the same ; and if in their details the 
series of families present certain differences, it only arises from 
the fact that a linear series is incompatible with the natural 
system, and that the connection of th^ intermediate groups may 
be expressed in various ways without affecting the general princi- 
ples of the system. “ The formation ^pf natural orders by De 
Jussieu/' says Ad. Brongniart, “is even now a model which 
directs botanists in their studies to the affinity which connects the 
various forms of vegetation. Many of these orders have doubtless 
been subjected to important modifications, both as extending and 
limiting them ; the numbers have been more than doubled ; but 
the number of species now known is increasid more than sixfold. 
Since the publication of the i Genera Plantarum/ many points in 
the organisation of*plants which were either scarcely touched upon 
or were altogether unsuspected, have now been considered, and 
it is found that they do* not destroy, but confirm and perfect 
the work of Jussieu. One is even astonished to find that the 
numerous discoveries in the anatomy and organigraphy of plants, 
since the beginning of the century have not introduced greater 
modifications into thte constitution of the natural groups admitted 
by the author of the * Genera Plantarum.’ «It is here that we 
recognise the sagacity of the savant who established them, and the 
soundness of the principle which guided him.” 

The natural classification of plants, their distribution into 
families, well defined, and founded upon affinities, have been per- 
fected and placed upon a basis more and more certain in our own 
days. Botanists have set themselves the task of unravelling and 
establishing the characters which dominate, and those which are 
subordinate, in each family; great numbers have spread them- 
selves over the globe, exploring the most distant regions, interro- 
gating the solitudes of forests and plains, which no European had 
hitherto visited, and have studied in their native wilds many exotic 
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plants, comparing them with European species, thus giving us a 
means of pointing out more precisely the genera, tribes, and species 
of each natural family. Monographs of a great number of such 
families have thus been traced with profound patience. The study 
of the formation and evolution of organs ; the discovery of the 
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true mode of reproduction in cryptogams, still unknown in E 
Jussieu’s time ; that of inflorescence, of the ovules, of the embryo 
of the fruits, have furnished elements for perfecting' the limits 
families and advancing natural classification. 

Auguste Pyramus de Candolle is one of the botanists of th 
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century who has most contributed to the general adoption of 
natural families. His “ Essai sur les Properties des Plantes ” is 
celebrated for the knowledge which ifc displays of the comparative 
physiological and physical action of vegetables, and the physical 
organisation which naturally connects certain plants as a group. 
His “Prodromus Systamatis Naturalis regni Vegetables,” especially 
the latest edition by his pupils and his son, is also a wonderftd. 
work for the extent and precision of its details. 

In our own country, from the days of Ray, we have always had 
zealous followers of the science of botany, more especially in the 
class which may be called field botanists. Withering, Sir Edward 
Smith, and hundreds of followers more or less eminent, employed 
their leisure in the fascinating and healthy pursuit of species, and 
perhaps the most valuable contributions to science are the detailed 
descriptions of species, with their habits and habitats, which 
have enriched our botanical literature. Nor was the study of the 
physiology of plants-** science which may be said to owe its 
existence to the researches of Grew and TSdalpeghi — neglected. 
To the fonper belongs the merit of having pointed out the differ- 
ence between seeds with one and seeds with two cotyledons, on 
which B&y founded his system of classification* 

The German botanists* have always been distinguished for their 
patient and laborious investigations, and it was reserved for the first 
of Germans, the poet Goethe, to efiect the last great revolution that 
the ideas of botanists have undergone. In 1790, shortly after the 
appearance of De Jussieu's u Genera,” he published a pamphlet on 
the “ Metamorphosis of Plants.” At this time the functions of the 
organs of plants were supposed to be pretty well understood. 
Goethe had 'probably in the course of his reading stumbled.upon 
the notion which has existed from the times of Theophrastus, that 
certain forms of leaves were mere modifications of others whose 
appearance was very different ; a doctrine which Linnaeus seems 
to have entertained at one time, as he speaks in his “ Prolepsis 
Plantarum” of the parts of a flower being mere modifications of 
leaves whose * period of development was anticipated. Goethe 
takes up this theory, and demonstrates that the organs to which 
so many different names are applied, namely, the bracts, calyx, 
corolla, stamens, and pistil, are all modifications of the leaf ; the 
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bract being a contracted leaf, the calyx and corolla a combination 
of several, the stamens, contracted and coloured leaves in a state 
of disintegration, and the pistil, leaves rolled up according to certain 
laws. 

These views of the poet met at first with little attention from 
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botanists, and we are chiefly indebted to Robert Brown for the 
elucidation of Goethe's theory. In his “ Prodromus of the Plants 
of New Holland," and in many papers in the Philosophical and 
Linneean Transactions, he demonstrates its truth as well as its 
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practical value ; showing, by the use of the microscope, that the 
law was applicable not only to the external parts of plants, but to 
the development of their tissues also. Besides the debt which 
science owes to Robert Brown, he contributed largely to perfecting 
the natural method of classification. Sis great work upon the 
Flora of Australia h$s greatly extended the circle for that com- 
parison of characters which is the basis of botanical genera and 
tribes. 

The number of families admitted in the present day as the result 
of the investigations of the eminent men whose names have been 
mentioned, and many other^ which could not be quoted here 
without swelling our pages to undue proportions, number Three 
hundred and three } and many of these are again subdivided by 
botanists Who have -made certain families their special study. < 

We have had a tabular view of the vegetable world as arranged 
by Adrien de Jussieu. According to the modifications introduced 
by De Candolle, plants are divided into two great classes, Crypto- 
games and Phanerogames. 

The Cryptogamia, from y4/*oc> nuptials, and xP v7rr h> hidden, are 
destitute of pistils and stamens : they are reproduced by means of 
divers organs which seem to have no other analogy, except by their 
functions, with the reproductive organs in other plants. They 
present no cotyledon, 'and yet they cannot be classed among 
acotyledonous plants. 

The Phanerogames, from yapoc and 0avcp<fc, visible, have per- 
ceptible reproductive organs formed of stamens and ovules, naked 
or enclosed in a kind of pistil. 

According, then, as Phanerogames have an embryo furnished 
with one or two cotyledons, they are divided into two great natural 
groups, the Monocotyleddhs or Dicotyledons. 

Adrien de Jussieu divided the Cryptogames, as we have seen, 
into two classes : Cellular Cryptogamia, including those composed 
of a vegetable tissue only, not traversed by vessels ; and Vas- 
cular Cryptogamia, those provided with vessels. As regards 
Pkanerogamia , he arranged them in one great division, calling 
them Monoeotyledonous Phanerogames ; distributing them, however, 
into two classes — (1) Gymnospermes , or naked-seeded, from yvpvdc, 
naked, and owippa, seed ; and (2) Angiospermes {plants with seeds 
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enclosed in the fruit), from ayyelov, capsuled, and eirippa, seed. 
The dicotyledonous gymnospermes of De Jussieu formed only five 
families, and comprehended what we call Evergreens ; the dicoty- 
ledonous angiospermes were divided into many secondary groups, 
whose distinctive characters were drawn from peculiarities of the 
reproductive organs. 

Whilst the labours of the eminent men we have named were 
laying the foundations of the science, assisted by others only a 
degree lower, both in France and Germany, English botany was 
laying its own foundations. Robert Brown was no systematist. 
He was much struck with Goethes ideas of the morpholftgy of 
plants. Working witll the microscope, he applied the theory to the 
development of the tissues of plants ; and every new fact served 
to confirm him in the belief that the principle was universal. But 
the man of all others to whom modem science is most indebted 
for perfecting the botanical arrangement of plants, is the late Dr. 
Lindley. His knowledge of vegetable structure was extensive and 
profound. His indefatigable industry and unequalled powers of 
generalisation enabled him to grapple with and bring to perfection 
the vast scheme of re-arranging on physiological principles, after 
careful structural examination, the whole vegetable world. His 
“ Vegetable Kingdom” remains a monument of immense learning, 
technical knowledge, and vast industry. The modem school of 
botanists may be said, one and all, to have been his pupils, and 
the system he has framed is probably the nearest to perfection 
which the world has yet seen ; and M. Figuier must excuse the 
editor of the English translation when ho adopts a system which 
has superseded all others in the British schools. 

The basis of this system is a close examination of the minuter 
parts of plants, particularly the seeds ; sftice, of all parts of plants, 
that is the one which displays the greatest constancy.. Ti^p diffi- 
culties in comprehending it lie at the threshold ; and in overcoming 
them the student has the gratification of gaining a vast amount 
of interesting information. The following is a brief condensation 
of Professor Lindley’s scheme from the “ Vegetable Kingdom,” 
(p. lv. et seq.), whose parting advice to his readers is, to bear in 
mind that under the natural system the stamens and pistils play a 
subordinate part, and are only accounted as a portion of the whole 
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plant ; but very minute and constant attention should be directed 
to the ovule and the seed, so that a pocket magnifier of moderate 
power is absolutely necessary in examining plants on this system.” 
We can only give an outline of this great scheme, following it up 
with a short notice of the orders, and filling up the sketch with a 
few details of the species most interesting to man. The object of 
a systematic arrangement of plants being to bring together groups 
according to their apparent relationship to each other, that adopted 
by Dr. Lindley classes them as — (1) Thallogens , from OaXa/ioc, the 
bridal chamber ; (2) Acrogens , from «*cpoc, topmost, and ycvaw, to 
produce ; (3) Rhizogens, from (*! ayt«, a root ; (4) Endogens, from 
tvlov and ytwcuo, produced within ; (5) Eicftogens, netted, from 
SucTvcf a net, and yenadat, to be; (6) Gymnogens , from yvfivoQ. 
naked; (7) Exogens , from and yevetrflac, to grow by external 
additions. 

The Acrogens are hero identical in their limits with the Acoty - 
ledons of De Jussieu, the Exembryonata of Richurd, the Celullares 
of De Candolle, the Agcrna of various authors, and the Cryptogamia 
of Linnaeus. The term itself is, however, only applicable literally 
to flowerless plants, which possess a stem growing like the Exogcns, 
so that the stemless plants are classed as Thallogens. This is, 
however, but an artificial character; and some recent botanists 
regard Thallogens as a section of Acrogens. 


Asexual or Flowerless Plants. 


I. Thallogens . 


Stems and leaves impercep- 
tible. 


A Thallus is a fusion of root, stem, and 
leaves into one general mass, and Tlmllo- 
gerw aio also destitute of dowers, without 
breathing pores, and they multiply by tho 
formation of spheroids, called spores, m 
their intenor or upon their surface. 


n. Acrogens . 


Stems sad leaves quite per- 
ceptible. 


( Beyond Thallogens are multitudes of 
species, fiowcrless like them, but approxi- 
mating to more complex stmeturos, some- 
times acquiring the stature of lofty trees 
with breathing pores; their leaves and 
stems distinctly separated; some of them 
having the spiral filament which Is supposed 
to belong to a higher stnu tural development; 
finally ihey multiply by reproductive spores 
like the Thallogens Their stem, however, 
does not increase in diameter, but at their 
k summit, as the name of the clips indicates. 
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Sexual ob Flowebing Plants. 


III. BHIZOGBN0 . 


IV. ENDOGXN0 • 


V. Dictyogexb 


VI. GXMXOGEN0 


VII. Exogens . 


Fractlfication springing from 
aThallus. 


• 

Fructification Bprung from a 
Stem. Wood of stem youngest 
- at the centre ; cotyledon single. 
LeavelQprallel veined ; perma- 
nent woody stem confused. 

( Deciduous ; leaves net-veined ; 
wood of the stem, when peren- 
nial, arranged in a circle with 
the ccntial pith. 

Wood of the stem almost con- 
centric, and youngest at the 
- circumference between the wood 
and the bark. Cutyledons, two 
or more. Seeds quite naked. 


Seeds enclosed in seed vessels. 


The Rhizqgens are a collection of anoma- 
lous plants, mostly leafless and parasitical, 
having the loose cellular organisation of 
Fungi, although traces of a spiral structure 
are usually found among their tissues. Some 
of them spring directly from the shapeless 
cellular mass which serves at once for stem 
and root, and seems to be analogous to the 
Thallus of the Fungi Their flowers re- 
semble those of more perfect plants ; their 
sexual organs are complete, but their embryo, 
which is without any visible radiole or 
cotyledon, simply appears to be a spherical 
, or oblong homogeneous mass. 

f In Endogens the germination is endor- 
hfral, whose embryo has but one cotyledon, 
whose leaves have parallel veins, and whose 
« trunk is formed of bundles of spiral and 
dotted vessels, guarded by wooded tubes 
ai ranged xn a confused manner, and are re- 
produced in the centre of the Iruhk. 

{ Dictyogens are distinguished from Endo- 
gens by the roots, which have no concen- 
tric circles, and the leaves tall off tho stem 
by a clean fracture, as in that class. 

r Gymnogens axe Exogens, which have no 
style or Btigma, the reproductive organs 
being so constructed that the pollen falls 
immediately upon the ovules, a peculiarity 
analogous to what occurs among reptiles in 
, the animal creation. 

r Exogens consist of innumerable cases 
having exorhizal germination ; an embryo 
with two or more cotyledons; leaves with a 
net-work of veins; trunk consisting of woody 
bundles, composed of dotted and woody 
tubes or woody tubes alone, arranged round 
a central pith, either m concentric rings or 
in a homogeneous niass,‘but always having 
medullary plates forming rays from the 
centi e to the circumference, and reproduced 
on the circumference of the trunk ; whence 
k their name. • 
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Thallogens. 

The Thallogens of recent botanists correspond in all respects with 
the Cryptogamia of older botanists, a name given to this division of 
the vegetable world, not from their reproductive organs being 
invisible, as has long been admitted, but from their being incon- 
spicuous, and requiring close observation, and some exact know- 
ledge of their organisation, in order to discern them. If we enter 
on a somewhat minute investigation of this important group, we 
are led to do so by tho consideration that their organisation, 
structure, and development is not usually attempted in elementary 
botanical works ; and we feel assured that the interest and novelty 
of the observations we shall have to offer will bo our apology for 
the relative extent of our descriptions. 

The division includes vegetables destitute of stamens and of 
pistils, whose embryo is simple, homogeneous, and without distinct 
organs. A great number of them are of minuto microscopic 
dimensions ; their reproductive organs can only be distinguished 
by the help of a lens or a microscopo. Nevertheless, these being 
so small, so humble, and to all appearance all but forgotten in 
more important creations, fulfil* an important part in the economy 
of nature. They constituted the first origin, and were even the 
soufbe of all vegetation. Disaggregating rocks, they produced the 
vegetable earth which became the means of their own ‘destruction. 
The enriched soil nourished plants of more complex organisation, 
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and these inferior beings were replaced by degrees by vegetable 
species of more perfect structure. All soil primitively sterile, all 
' land recently emerged from the bosom of the waters, served first as 
the asylum of crustaceous and foliaceous Lichens ; jtt a later period 
Mosses and Ferns made their appearance there ; finally, a superior 
vegetation — namely, the Fhanerogtunes, or Cotyledons — present 
themselves. Everything leads us to conclude that Buch has been* 
the successive series t>f creations upon Qur globe, when it was 
sufficiently cooled on the surface to admit of organic life, and 
when the islands and continents were sufficiently elevated above 
the universal ocean of the ancient world to permit them to live. 

Thus the higher orders of vegetables have only appeared, and 
will only continue to make their appearance, upon the debris of 
vegetation of a lower order. 

But, on the other hand, by one of those striking contrasts of 
which Nature offers more than one example, vegetables of a superior 
order, when they are struck by death — sometimes even during 
their existence — are often the prey of humbler Thallogens, which 
attach themselves as parasites to these princes of the vegetable 
world, and devour them in the end ; their destructive action is all- 
powerful'and everywhere ; it respects the works of man no more 
than the works of nature. 

To produce and to destroy life is, then, the double and 
providential mission which devolves on the Thallogens. Never- 
theless this multiplied work of creation and death is only bestowed 
on them on two conditions : the first is an evanescent and short 
existence, the second is to multiply themselves to infinity and 
with prodigious rapidity. There are some mushrooms which pro- 
duce sixty thousand tetricales or cells per minute ! The capsules 
of certain mosses enclose seeds of which it would require many 
thousands to make a pin’s head in size. These seeds float^ee and 
invisible in the air, which is in a sense saturated with them. 

In the Cryptogama the reproductive organs in a fundamental 
manner form the phanerogames. IJere, without pistil or stamens, 
no ovary, no flower, in the ordinary sense of the word, the repro- 
ductive organs which are designated spores are disseminated in a 
most varied manner, sometimes in its whole extent, sometimes 
in certain parts of the vegetable. These spores are sometimes 
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enclosed in special receptacles named sporanges, in other cases they 
are quite destitute of any envelope. In short, the reproduction of 
.thallogens is often the result of organio dispositions, quite special, ’ 
which' admit of no general description, and which can only be 
made intelligible by describing each individual case. 

To examine all the families whioh constitute ti^e class would be 
an immense undertaking. We shall confine ourselves to examine 
attentively certain types of the five families by Algae, Fungales, 
Lichens, Mosses, and Ferns : — 


Sub-Class. 


Class I.— 1 Thallogens. 


Cellular flowerless plants, nourished by the [ 
1. Algaleb. -{medium on which they vegelate; propagated 
by zoospores, spores, or tetraspores. 


Natural Orders. 

I. Diatomacen, or bush nuts. 
H. Conifer ee 

IU. Fucaceea, or sea-weed. 

IV. Ceramiacese. 

V. CharaoesB. 


2. Fungales. - 


3. Liciienales.s 


r VI. Agaricaceee, toad-stools. 

Cellular flowerless plants, nourished through VII. Gasteromycetaa.or puff-balls, 
their thallus, living on air, propagated by spores, J VIII. Goniomycetes, or blights, 
sometimes enclosed in as cl, destitute of green » IX. Botrytacess, or mildews, 
gonoids. X. Ascomycetes, or morels. 

XI. Physymycetes, or moulds. 


r Cellular flowerless plants, nourished through 
their whole surface by the medium on which 
they vegetate, living on the air propagated by- 
spoies enclosed generally in ascl, with green 
, gouoidea in their thallus. 


XIL Graphidacess, cell-lichens. 

XIII. CollemaceiB, or jelly-liohens. 

XIV . Parmelliaceoe,or leaf-lichens. 


I. Diatomaceje. 

Crystalline fragmentary bodies, which attach themselves to 
stones constantly under water, and so obscure in their organisa- 
tion that it still remains a grave question whether they belong more 
to the animal or vegetable creation. Ehrenberg inclines decidedly 
to the former opinion, assigning as reasons that they exhibit a 
peculiar spontaneous movement, produced by locomotive organs ; 
that many of them have a lateral opening, round which are 
corpuscles, which become blue when placed in water coloured with 
indigo, like many Infusoria ; their shells, Or shield, are in structure 
similar to the MoHusca . Schleiden considers that such an artificial 
and complex structure as exists in the Diatomacea is without 
explanation ; of great significance, and without V analogy in the 
vegetable world.” 

On the other hand, the discovery of Mr. Thwaites discloses 
operations strictly in accordance with what occurs in the animal 
kingdom. In Fragilaria pectinalis , two individuals closely approxi- 
mated dehisce in the middle of their long diameter ; four pro- 
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tuberances now rise, which meet four similar ones in the opposite 
frustule, indicating the future channels by which the two frustules 
become united, as well as the spot where the double sporangium is 
afterwards developed. * 

II. {JONPERVACEJV. 

Towards the close of the year, in autumn, on moist, humid days, 
or after a heavy fall of rain, we frequently meet on roadsides, or in 
garden alleys, small gelatinous, greenish masses, more pr less 
globulous and folded up. These are a species of Nostoc> a kind 
of organism of which it is difficult to say whether it partakes most 

of the aflimal or vegetable world. 
In studying the organisation of 
these curious plants, we shall 
follow M. Thuret in the observa- 
tions he has made on Nostoc ver- 
rucose , which he found growing 
in the brooks in the neighbourhood 
of Paris, # attached to submerged 
stones, upon which many indi- 
viduals had massed themselves together, forming on the stone a 
carpet of blackish green (Fig. 296). Each Nostoc is a sort of 
irregular air-bag, as in Fig. 296, folded, rounded, 
and shut up, filled with greenish gelatinous matter, 
whose appearance and consistence forcibly reminds 
one of seed of the grape. In the bosom of a very 
abundant mass of this matter, we find numerous 
filaments, composed of spherical globules placed 
end to end like the beads of a chaplet, and formed 
of a bluish-green, granulous matter. Fig. 297 
represents the sort of ohaplet which occupies the 
interior of the N. verrucose , *and accompanies 
the mucilaginous matter. When the plant is 
surveyed in its full development, the internal 
pelicule formed by the thickened mucilage is rup- 
tured, and the green substance formed of mucilage 
and of chaplets is left to escape. This matter is dis- 
persed in the water with so much the more facility 
that it seems gifted at this stage of its existence with a very percep- 
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tible spontaneous movement. “ In order to observe this phenomena 
properly/’ says M. Thuret, “ the most simple means is to arrange 
some freshly-gathered specimens in a plate filled with water. In 
two or three days the external pelicule will burst, and the chaplets 
will spread themselVes over the water. If recourse is then had to 
a microscope, it will be seen that the chaplets, originally very long 
and contorted in a thousand w£ys, are divided into numerous frag- 
ments of unequal length, nearly all straight, or only slightly 
flexuose, moving themselves in fhe direction of their length, and 
seeming to creep upon plane of the object plate. Their pro- 
gress is slow, but very perceptible. If the observations are con- 
tinued during some days, the chaplets will become immovable, in- 
crease in size; at the same time a mucilage is developed by which 
they are surrounded as in a transparent frame. Sometimes the 
seeds considerably enlarge and divide themselves, so as to form two 
others, but laterally ; this formation repeats itself many times, and 
it would seem natural to seek there for the origin of new chaplets. 
Unfortunately, the increase of the seeds in number, by diminishing 
the transparency, no longer permits us to follow their increase 
with the same facility.” # 

It is obvious, then, that these plants present an organisation 
quite rudimentary, and that their mode of reproduction consists 
of a species of segmentation , namely, the division of the individual 
into new individuals, an arrangement which seems to approach the 
organisation of the lower animals rather than that of the vegotable 
world. 

The Nostoe — in consequence, no doubt, of the extreme rapidity 
of its vegetation — greatly attracted the attention of the alchemists, 
who often mention it, and it enters into many of their recipes for 
the protended transmutation of metals. 

Sphceroplea annulina, belonging to the sub-family Oscillatoridce, 
is a freshwater species, belonging to the Confervaceao, composed of 
long filaments, formed of cellules more or less elongated, and 
associated end to end like tho Nostocs. These cells consist in their 
adult state of Chlorophyle, a watery liquid, and some ieculous 
granules ; the whole distributed in such a manner that the liquid 
element forms coarse cells, arranged in straight lines. (Fig. 300, 1 ). 
Thus the Protococcus is an individual consisting of one cell only. 
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The Oseillatoria spiralis is a simple vegetable thread formed by 
cells cohering at their extremities. The Oseillatoria nigro-viridis, 
shown in its natural state in Fig. 299, is a simple vegetable struc- 


^nQui 

Fig. 298. Two plants of Spluerozyga • 

Berkeleyana. 

ture, consisting of cells united at their fktremities like threads. 
Spluerozyga Berheleyaifia is a thread formed of simple cells touch- 
ing each other at each end. 

In Ihe month of April the contents of certain small cells are 
modified so as to give a spongy appearance, first by the multiplica- 
tion of these small cells (Fig. 300, 2), than by the condensation of 
the green matter and grains of starch, like the figure, 3, and by 
the dispersion of most of the small cells from b of the same figure, 
where the great flattened cells represent the superposed cellules. 
Sometimes the same cells contain a great number of free globular 
masses (Fig. 300, 4). These masses are young and soft spores, 
elastic, and destitute of membrane. 

Long before the contents of these cellules have submitted to the 
transformations indicated, the membrane proper to the cellules 
presents small openings at various points, whose diameter varies 
from l-300th to l-500th part of a line (Fig. 300, 4 and 5, o). 

But all the cellules of the same filament of Sphceroplea do 
not present the same modifications which we have described, 
and which are finally converted into sporanges, filled with a mul- 
titude of spores. Phenomena of a very different nature occur in 
the meantime. The rings interposed between the uncohv^red cell 
become reddish, and the grains of starch which they contain dis- 
appear (Fig. 300, 5, a). Sometimes the orange-coloured matter 
is organised in an infinity of short corpuscles, arranged in a con- 
fused mass. The rings are decomposed, and suddenly one of the 
corpuscles is observed to plunge into their substance, disengage 
itself, and move in the cellular cavity ; then other corpuscles in 
increasing numbers repeat the same phenomena. The movement 



Fig. 299. Three plants of Oseillatoria 
Nigro-viridis. 
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which agitates them becomes excessively animated, and in a few 
min utes the whole substance of the ring under observation is an 



Fig. 300. Beproduction of Splisroplea. 

innumerable multitude of corpuscles. A second and a third ring 
of the same cellules undergo the same process, until the whole 
mass is filled with elongated corpuscles which mofe and swarm in 
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all directions (Fig. 300, 5, b). Under a very strong magnifier 
these moving corpuscles appear as in Fig. 300, 6. “ It is,” says M. 
F. Cohn, the Botanical Professor at the University of Breslau, to 
whom we - are indebted for these observations, •“ it is a spectacle 
truly surprising that, 4 amidst all * these movements of incredible 
activity in the bosom of the mother cell, the membrane of the cell 
is pierced at a given moment with one or many openings corres- 
ponding in form and dimensions to those we have already seen 
with the cellular sporanges. A first corpuscle escapes by one of 
these perforations, others follow, and they soon flow in multitudes. 
When movement in the wator is at first slow, it is often obstructed 
by the mucilaginous envelope against which the corpuscles press 
in vain. I have seen them, after struggling for twelve hours, still 
agitating themselves tumultuously within their prison-house, 
return to a state of repose, and finally be transformed into yel- 
lowish vesicles. The active corpuscles, of which we are speaking, 
measure about the 200th part of a line in length ; their form is 
elongated and cylindrical, and reminds us of certain small Cole- 
optera. Their posterior extremity is slightly swollen, sometimes 
flattened and enlarged at the same time, of a yellowish tint, and 
granules can frequently be traced in its interior. The anterior 
extremity, on the contrary, is elongated into a species of straight 
and glassy beak, having at its extremity two long cilia, which 
become very irritable in a solution of iodine, which seems to destroy 
the corpuscles. These movements of the ciliferous corpuscles are 
very characteristic : they are gifted with little vital energy, they 
only oscillate with their beak as if groping ; if they move more 
rapidly, they turn transversely round their median axis, as a cudgel- 
player would do who, holding his stick firmly by the centre, makes 
it whirl round his head ; or, to illustrate it still more familiarly, 
like the cat which runs round after its own tail, without changing 
its place. But for the most part they describe a cycloid by a move- 
ment of progression by jerks and leaps, as it were ; more rarely 
they advance in a right line ; their natural tendency towards the 
light being indicated by the fact that in the drop of water in which 
I observed them they massed themselves voluntarily towards the 
edge nearest to the window.” 
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" The exterior resemblance of these corpuscules to the Anthero- 
zoids of Vaucheria, justifies one in attributing to them analogous 
functions. When these antherozoids become free and diffused 
through the ^ater, they reunite after a time round certain cellules, 
whose contents are organised like spores. They agitate the water 
near these cellules ; they attach themselves to its walls, leaving it 
for an instant, then returning immediately. Finally, one of the 
corpuscles, approaching one of the openings existing in the mem- 
brane of the sporanges, it fixes itself there, and introduces its 
delicate beak. Sometimes the posterior part of its body becomes 
too large to pass with impunity; then we see it pushing itself 
on, but without relaxing the hold with its beak, contracting and 
making itself smaller. In short, it forces itself a passage and pene- 
trates into the cavity of the sporange. At the same time other an- 
therozoids penetrate in the same manner or by analogous methods. 
Three or four of these are often engaged at once in the same open- 
ing ; the smallest pass without difficulty at the first attempt, and in 
their movement of translation with the liquid in which they swim 
in the bosom of the sporange, describe great circles, and constitute 
an extremely curious phenomenon. After a few moments the 
sporange may contain more than twenty of these antherozoids, 
which agitato themselves round the young spores. These aro, as 
I have stated above, small soft spheroids, more or less completely 
filled with chloiiophyle, and enveloped in a mucous bed, having, 
however, none of the characters of a cellulose membrane. The 
spermatozoids throw themselves one spore upon another, as if 
aqme electric attracted and repulsed them alternately, and that so 
rapidly that tho eye can scarely follow their movement. They 
are often observed to move with the same agility from one end 
of the sporange to the other, while the agitation of their vibratile 
cells impresses upon the spores a slow movement of rotation. I have 
seen the antherozoids agitate themselves confusedly in the cavity 
of the sporange during more than two hours. Their movement 
becomes slower and slower by degrees, and they finish by attaching 
themselves to the surface of the young spores. We can then 
see one or two fix themselves by the cilia and the beak upon 
each of these bodies, dwelling as if implanted there, oscillating 
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there for some time ; then finally they become quite immovable, 
and attach themselves in all their length upon the 
spore. Their body loses its form; it is no longer 
a mere mucous, drop, of which a jftrt seems to 
be absorbed by the spore. The primordeal spore, 
now fecundated, soon becomes covered with a true 
cellular membrane, as represented in Fig. 301.” 

When these spores are prepared to germinate, their contents are 
subjected to many modifications. They become granulated, 
assuming* a sombre tint of reddish brown, and a transparent 
circle shows itself in the centre. The reddish matter frequently 
assumes a greenish tint before germination. This change of 




a b c 

Fig. 809. Spores of Sphreroplea in coarse of germination. 


colour proceeds slowly and step by step from the exterior of the 
spore towards the centre of its cavity, and the plastic Contents 
finally separate, first into two, then into four, and ultimately into 
a much greater number of parts (Fig. 302, a, A, c), which rupture 
their double envelopes and spread themselves freely in the water, 
like so many zoospores. 

The form of these zoospores is as uncertain as their size and 
colour. During more than an hour these corpuscles, furnished 
with two cilia to their beak, agitate themselves by a slow jerking 
movement, interrupted from time to time with long pauses, until 
it almost seems as if they had lost their power of movement, 
when, after many hours of immobility, they suddenly resume their 
motion. \ 

Wheji these zoospores begin to germinate they elongate themselves 
more and more, in a spindle-like form, swelling in the middle, 
as in Fig. 303, a , A, c, d, e, /. In a short time the little plant, 
hitherto formed of a single cell, separates into two equal com- 
partments ; then, successively, into a great number of cells, at the 
cost of, and in proportion to their size, becoming finally a young 
Spheeroplea. • 
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Such is a brief history of Sphoeroplea annulina , in which the 
descriptions of M. Cohn are only slightly abbreviated. The 
strange' details give birth to feelings 
of profound admiration in the natural- 
ist and thinker. Here are individuals 
placed at the bottom of the vegetable scale 
which are reproduced by the emission of 
germs gifted with a movement of their 
own, and seemingly guided in their evo- 
lutions by a true kind of instinct. 

Looking at these voluntary movements 
so apparent in the younger generations 
of an inferior vegetable, one is drawn, 
with the German naturalist, to consider 
them as animals, which, by holding them- 
selves immovable, and attaching them- 
selves to some object, become vegetables. 

But how much do these facts over- 
throw the notions generally entertained 
of the distinctions between animals and 
plants! In order to know in what 
life consists, it is not sufficient to con- 
template creatures of the higher organ- Fig.8os. 

isation only ; the whole series of creation must be contemplated, 
from man down to the humble sphxeroplea . 


• III. Fucaceje. 

The Seaweeds closely resemble Confervacem both in structure and 
local habitat. They differ in their mode* of reproduction, the 
organs appearing as little green warts on the outside of the plant, 
invested by a thin membrane enclosing the sporules ; while the 
antheridia have a spiral filament. Some of them are used as food, 
as Alaria JEsculenta, and Fucus vesciculosus , which are eaten by the 
inhabitants of Scotland and Ireland, and the natives of the shores 
of the Pacific. They have also been extensively employed for 
industrial purposes, both in our own and other countries, in the 
manufacture of kelp, glass, and especially iodine, which is extracted 
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from many species. The Fucacea are distinguished from all dlher 
seaweeds by a remarkable characteristic, namely, the position of 
their spores within little hollows sunk in the substance of the 
plant, and communicating with the surface by a pore. 

Dr. Lindley divides the order of Fucacese into the three following 
sub-orders, each distinguished by their own peculiarities: — , 


I. VAtJCSBRLE. 


( Frona mono, or pleis seplionous, without} 
J bark, the utricles forming a lateral branchlet, ( 
] proceeding from the upper joint, sometimes ( 
(.trom the lowest. J 


Including Hydrogastrum and 
•Vaucheria Daaycladus, Ectocarpus, 
Butrachospermum, aud Chordaria. 


( Frond polysiphonous, barked and jointed , ) Including the Spacelaria, the 
II. HultsebbjE. 1 vesicles scattered over the surface of the frond. > Dictyosiphon, Laminaria, aid Sper- 
( or in heaps. ) achnus. 


III. Fuceae. 


' Frond polysiphonous, often bladdery, vesi- 
cles seated in hollow conceptacles formed of 
a folding-in of the fold, pierced by a spore 
surrounded by flock; conceptacles scattered 
k or collected upon a receptacle. 


Including the Lemanea, Fuoi, 
-Cystoceira, Sargassum, Turbi- 
naria, and Scirococcus. 


I 


Two species of Sargassum, S. vulgare and S. tacciferum, are 
frequently found on our shores as far north as the mouth of the 
Clyde and the west coast of Scotland ; but they are mere waifs 
and strays cast with other tropical productions on our shores. 
They are the “ Gulf-yreed ” which form floating meadows in the 
midst of the ocean. “ Midway the Atlantic,” says Maury, in his 
“ Physical Geography of the Sea,” p. 88, “ in the triangular space 
between the Azores, Canaries, and the Cape de Yerd Islands, is 
the great Sargasso Sea, covering an area equal in extent to the 
Mississippi Yalley ; it is so thickly matted over with the Gulf- 
weed that the speed of vessels passing through it is often retarded. 
When the«companions of Columbus saw it, they thought it marked 
the limits of navigation, and became alarmed. To the eye, at a 
little distance, it seems substantial enough to walk upon.” Thp 
reproductive bodies of these plants are in the teginning little wart- 
like bodies, invested by a very thin membrane, placed close over an 
inner sac filled with green granules. The spores are external ; that 
is, they are inserted on the surface of a vescicle upon w^ich they 
are generated. 


Yaucheria. 

Tofts of Yaucheria are formed of a network of cylindrical fila- 
ments, branching and continuous, enclosing green granules and 
a colourless mucilage. This small plant, common enough in 
marshy places, is rendered very remarkable by its diverse modes 
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of reproduction. It has been the subject of most interesting and 
minute investigations made by M. Thuret and Yon Pringsheim. 
Its reproductive spores are, as we shall see, gifted at one period 
of their existence with a true movement, and it may actually be 
said to walk. This very remarkable fact shows how difficult it 
sometimes is to establish precise differences between plants and 
animals, and to define absolutely the limits of what are sometimes 
called the kingdoms of nature. 

The extremity of the filaments of this Fuci are swollen into a 
club-like form, and the green matter is condensed there until 


a b c d e 
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Fig. 904. Transformation ot Vaucheria. - Fig. 305. Spore of 

Vaucheria escaping. 

it assumes a blackish tint. In Fig. 304 are represented the 
successive alterations which the extremity of vaucheria presents 
at the moment when the work of reproduction is in progress. 
The letters ab c d e indicate the progressive modifications which 
take place. According to M. Thuret, the granules separate 
themselves slowly, the one from the other, towards the base of the 
dub-like swelling, leaving there a vacant space. The granules 
now approach each other again, and once more form a junction. 
But then a great change takes place, for this singular operation 
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seems to determine the separation of the mother plant fra# the 
reproductive body or spore. Henceforth the spore is invested 
with a proper membrane, and possesses a distinct organisation. 
This is the moment when the crisis approaches. The upper 
extremity of the spore is ruptured (Fig. 305) ; at the same time 
it begins to turn on its axis so completely that the granules 
contained may be observed passing rapidly from right to left, and 
from left to right, as if they moved in the interior of a transparent 
cylinder. The narrow opening by which the spore seeks its egress 
produces a very marked state of strangulation. In a few moments 
it succeeds in disengaging itself and throws itself into the water. 

Once detached from the mother, the individual spore 
now, as represented in Fig. 306, continues to turn upon 
itself unceasingly, but with a very irregular motion, its 
movement being now quick or slow in one direction and 
now in another. Generally it gains the edge of the object- 
ng. 806 . glass on which the observation is being made as if it 
sought to escape from its prison-house. Sometimes its 
motion is arrested for an instant, and immediately it resumes it& 
more active career. # 

The whole surface of the spore ite covered with vertibratal cilia, 
Fig. 307, which, however, are quite invisible from 
the rapidity of their motion. In order to see 
them properly it is necessary to stop them by means 
of some we-agent, such as opium or iodine. The 
effect of this application is very remarkable. The 
opium reduces the movements of the spores of the < 
Voucher ia so as to admit of*the play of the organs 
being quite perceptible. The iodine arrests them 
suddenly, and makes their motion more perceptible 
Kg 807 spore with ^ TOm the suddenness of their arrest. l^.e iodine 
its cilia. employed by M. Thuret contained only one 

thousandth part of iodine. 

This gentleman has succeeded in following the movements of 
a spore of Vaucheria in water during more than two hours. 
When the cilia finally cease to move, the spores remain immov- 
able and soon begin to germinate (Fig. 308), giving birth to a 
Fuci, a new Vaucheria . 
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H&e we are permitted to behold a very astonishing phenomenon. 
Are these young beings really plants P The German botanists call 
them Zoospores . They identify them with animals, 
remarking that animals only have organs of loco- 
motion, and that the vibratile cilia which are ob- 
served in the spores of the Vaucheria are true organs 
of motion. Thus, according to certain German 
naturalists, at the commencement of their lives 
these Fuci are true animals, which only become 
plants when they are fixed and begin to germinate. 

Apart from this theory of transformation, 

Unger's remarks upon the clubbed Yaucheria, V. 

Clavata , are highly interesting. While examining 
this plant he found that the vesicular summits had 
the power of contraction, and that by this process 
they expelled the contained sporules, which, after expulsion, ascended 
to the surface of the water. Happening to look at the surface of this 
water, he was surprised to find it covered with small globules of un- 
equal size, swimming freely here and thcro, qp d gliding round glo- 
bules t^at remained motionless, stoppingand again setting themselves 
in motion, like animated beings. The next day a great number of 
these globules aggregated round the bubbles of gas disengaged 
from the Conferva, and floated at the surface, — some dark green, 
others round or elongated, others transparent, humid, diverging at 
right angles with each other, all evident® plants in a state of ger- 
mination. Other globules were oval, dark at one extremity, tand 
almost transparent at -the other, which swam freely about, and 
within the space of an* hour he succeeded in tracing not only the 
diminution of vitality and the death of these infusoria, but the subse- 
quent development of the dead animals into germinating plants. 

The French botanists are more cautious in expressing their 
views; they dare not projiounce upon the animality of these 
beings ; and the researches of M. Decaisne prove beyond a doubt 
the vegetable nature of the so-called zoospores, a doctrine to which 
the more eminent English philologists had long given their 
adhesion. For ourselves, we confine ourselves to this brief expla- 
nation of both opinions. 

When the spore has become fixed, it develops itself regularly; 
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its progress is easily followed under the microscope. The elonga- 
tion of the filaments takes place, so to speak, tinder the eye. 
M. Thuret states that he has measured more than once an increase 
of three-twentieths of a millimetre (about three-eightieths of an 
inch) in an hour. 

Besides these non-sexual multiplications by zoospores, there has 
been recently discovered in the same plant a true sexual repro- 
duction, produced by the assistance of two distinct organs, borne 
at a little distance the one from the other on the filaments. The one 



(Fig. 309, a) is a sort of short branch, 
re-curving as it were upon itself, like 
a snail, or small horn. The other, B, 
is a sort of shell, light and thin, and 
fashioned like a beak, which is called 
the sporange. These two organs are 
separated, the one from the other, upon 
the tube which carries them, by a 
transverse chamber. In the interior of 


the sporange, and towards its jra.se, certain green seeds are found, 
while towards the beak is a colourless matter, very finely granulated. 
At the extremity of the comicule, which is bounded by a thin 
partition, a great number of small clubs are 
found, more or less surrounded by a colour- 
v wMHmjvl less nrailage. 

Sucn is the state of things when fecunda- 

Fi* sio Antberomd ^ on takes place. At this moment the membrane 
of uievauchenu, 0 f the sporange is broken at its tip, and the 
matter contained in this species of sac is poured out through 
the opening (Fig. 310). Immediately after the sporange opens, 
the pomicle, by a marvellous coincidence, opens also at its 
t extremity, and pours out its contents. Innumerable 

ifig? corpuscles of minute sisse, but retaining their fclub- 
J&Kk like shape, that is to say, antherozoids , now issue 
djEgSk from the cornicles. They penetrate the adjacent 
^ ^ opening of the sporange (Fig. 311), filling it almost 
*iSta 8 linetmung‘ entirely. Arrived at the surface of the mucous and 
the sporangia. g ra nulous bed, which prevents them, by its consistence, 
from penetrating further, they advance and retire, continuing this 
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backward and forward motion during the next half hour, presenting 
a most singular spectacle to the observer. Sometimes a partition is 
formed in advance of the mucous bed, which prevents the ulterior 
action of the locomotive corpuscles from exercising themselves 
upon it. These movements will endure for yet another hour ; but 
they become gradually slower and slower, ceasing entirely at the 
end of a few hours. 

It is after the introduction of the antherozoids into the sporango 
that a large cell or spore forms itself in the interior of the sporange, 
which completely fills it. At first greenish, 
this cellule becomes paler by degrees, and 
presents in its interior many larger bodies 
of a sober brown (Fig. 312). Sometimes 
it is isolated from the tube in consequence 
of the membrane of the sporange begin- 
ning to decompose. At a certain time, 
that is, in about three months, this spore 
begins to recover its green colour; it becomes Flg 312, Formation of spores 
elongated slowly, and soon assumes the form of a young tube of 
Vaucheria,* and in a short time it # is a perfect resemblance of the 
mother plant (Figs. 313 and 314). 




Figs. 913, 814. Spores of Vaucheria germinating. 


Such is the double and singular mode of fecundation in the 
Vaucheria . It was foreseen by Vaucher, who recognised the 
first, and suspected the importance of the cornicles ; but we are 
indebted to Yon Pringsheim, an able German anatomist, for the 
complete and circumstantial relation which is here presented. The 
Fucus veslculosus (see Fig. 315) is the commonest and best known of 
all the Marine Algee. It is found on all the shores of Europe, and 
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in tile North Sea it grows so abundantly that it is used for 
domestic purposes, such as roofing houses. It is also cut twice a 
year in some places in order to extract soda from its ashes after 
burning it. The plane part of its bifurcated frond is sown with 



Fig. 315 Fucus Veaiculosus. 

globulous vesicles or air-bags, which are probably intended to 
sustain the plant in the water and perform the functions of the 
air-cells in fishes. Certain mamelous tubercles invest the ex- 
tremity of the bifurcations of the frond. 

If the water is withdrawn from certain portions of the plant 
at the time when the tubercles are fully developed, it is some- 
times observed that their orifice is closed by a drop of reddish 
liquid, while other portions of the same plant present in similar 
circumstances a sort of secretion, no longer red, but olive. 

This change of colour seems at first glance to indicate a physio- 
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logical difference in the tubercles borne upon the different fronds. 
The fact seems to be that each of these tubercles is only a cavity 
or oonoeptacle, enclosing in the one case a fecundating apparatus, 
in the other a fruit-bearing orga$ ; and these organs are borne 
upon separate tubercles. Fueus vesieulosua may therefore be con- 
sidered as 'dimceow. “ The fructification of the Fucace®,” says 
M. Thereof is contained in small spherical cavities situated beneath 
the epiderm, called conceptades. These are completely closed at 
first, but open eventually ; they open at the surface of the frond 
by a small pore or mouth, through which the reproductive bodies 
escape, assisted by jointed and branched hairs or cilia, which line 
the conceptacle which supports the antheroids, and it is at their 
base that the spores are fixed. In certain species, spores and 



Fig. 318 — Traaavorae section of the Conceptwle. 


antheroicls are found in the same conccptaclo ; in others, on the 
contrary, these organs afe produced in different conceptades, and 
on different individuals/ 1 

The male conceptacle of F. vesiculosus (Fig. 316) is found to 
contain small ovoid, transparent sacs, containing a whitish mass 
sprinkled with reddish granules. These are the anth&roida which 
are inserted or supported upon the Branched reticulated hairs 
which line the conceptacle. They enclose numerous transparent 
corpusdes, at first very thin and colourless, but in time the 
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matter condenses iqto little bodies forming a greyish, mass, sprinkled 
with orange or reddish spots. These corpuscles are the anthe* 
rozoids, which are so packed that neither form nor structure can 
be recognisM. The antherids of Fucus, Ozothallia, Pelvetia, 
and Himanthalia have a double envelope ; that is, the sac in which 
they are contained is itself closed by another of the same descrip- 
tion, which remains fixed to the hair on which it was produced, 
while the inner one is expelled through its summit and falls into 
the conceptacle, whence it glides as far as the mouth. The anthe- 
rozoids which fill it soon become violently agitated; the sac opens 
at one or both ends, through which they force their way into the 
stamen and disperse. In Ilalidrys, Pycnophycus, and Cystoseira, 
the second envelope is absent, the mere sac only is found attached 
to the jointed hairs, and the antherozoids are expelled directly and 
in a mass, remaining for a time in ceaseless struggling, and turning 
upon one another before dispersing in the liquid, where they move 
Tjitir great vivacity. Their locomotive organs consist of two cilia, 
greatly attenuated, the shorter of which appears to be inserted at 
the smallest extremity, of the body, which is always in advance 
during its progress. The second cil is drawn behind the cor- 
puscle. 

In what some botanists designate the female conceptacle of Fucus 
vesiculosus (Fig. 317), certain membraneous sacs, more or less 
spherical or ovoid, are found, enclosing a rounded opaque mass, of a 
greyish brown, divided into eight parts. These sacs or sporanges are 
borne upon a short peduncle, and surjpunded by articulated fila- 
ments. When the sporange opens, as the antherozoid does at 
a given moment, the mass, which it contains is set at liberty, still 
preserving its original form, so long as the inner sac is sufficiently 
strong to restrain it. But matters do not remain long in this 
state ;■ the spores isolate themselves more <and more in the mem- 
braneous envelope which confines them, and finally they become 
free. They are. then perfectly round, of an olive yellow, and 
absolutely destitute of skin. 

M. Thuret, to whom we are indebted for some excellent obser- 
vations on the structure of these vegetables, has established by his 
experiments what becomes of the spores when disengaged from 
their envelope. “ If the male fronds, which are easily recognised 
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by the yellowish colour of their receptacles/’ he lays, “ are placed 
for a«tehort time in a humid atmosphere, an effect is produced 
a&dogous to what has been described in the female. The 
antherids, expelled in immense quantities from the conceptacles, 
form on the surface of the frond at each ostiole, or mouth, small 
viscous mammals of an orange colour. When a portion of the 
viscous matter is detached with a needle’s point, and examined with 



Fig. 317 — ' Transverse eectiou ot the Couceptacle enclosing Sphores. 

the microscope in a drop of sea- water, it is seen that it is entirely 
composed of antherids, which almost immediately discharge the 
antherozoids which they contain. These move about with the 
utmost activity, and their movements are prolonged sometimes till 
the next day, diminishing in their intensity, however, and by the 
third day at latest they have become decomposed. 

“In order to fecundate the spores and prepare them for germi- 
nation, it is necessary to mix them with the water which contains 
some antherids. If the experiment is made upon a glass*plate, 
and the antherozoids are present in considerable quantities, one of 
the most curious spectacles which the study of these interesting 
plants can produce will be presented to the observer. The 
antherozoids, attaching themselves in great numbers to the spores, 
communicate to them, by means of their vibrjtile cilia, a move- 
ment of rotation, sometimes very rapid. Sometimes the entire field 
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of the microscope is covered with these thick brownish spheres/ 
bristling with antherozoids, which roll themselves about im all 
directions, surrounded with swarms of these corpuscles# 

u about half an hour, rarely longer, this movement of the 
spores ceases ; the antherozoids continue, however, 
to be agitated for some time# but with diminished 
activity, until all movement is finally arrested. 
From the day when the spores are thrown, into 
contact with the antherozoids they* are already 
re-invested with a membrane.” 

M. Thuret remarks on this movement of rota- 
tion among the spores, that the phenomenon, how- 
ever curiops, does not perhaps merit much con- 
sideration. He does not think it necessary to the 
fecundation of the spores, and does not admit 
that the movement takes place in nature. 


IV. Ceramiaceje. 

Seaweeds are distinguished by their rose or pur- 
plish, sometimes olive or violet colour, hence called 
Rose-tangles. They are cellular, or rather tubular, 
unsymmetrical bodies, their cells being long and 
I tubular, occasionally only polygonal, multiplied 
by means of tetraspores and sphaerospores, as they 
are in threes, as in Chondria, or fours, within a 
transparent perespore, as in Corallim officinalis , 
or mother-cell ; a variety in their fructification 
which, as Dr. Lindley remarks, “ seems to indicate 
their being the highest form of algalg.” They are 
entirely marine species, and, according^ Endlipher, 
they chiefly abound between the 35° and 48° par- 
allel, diminishing in number towards the polo and 
the equator, and being rare in the Southern hemisphere* It is 
among the genera of this order that the more gelatinous seaweeds 
occur : the material out of which the swallows construct the edible 
nests so valued by the Chinese is supposed to be Oelidium. 2%- 
caria compressa an aChondrus critpu* possess similar qualities. 


Fig. 810. Fuevts 
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Rhbdtimenia palmUa, the Dulse of the Scottish ’coast, the^DQlesk 
of Ireland, and the Saccharine Fucua of the Icelanders, is eagerly 
bought on the coasts throughout the maritime countries of Europe. 

V. Oharacejs. 

The Oharas are aquatic plants, composed of an axis consisting 
of parallel tubes, which are either transparent or incrusted with 
oarbonate of lime, and of whorls of symmetrical tubular branches, 
multiplied by spiral-coated nucules filled with starch. They are 
among the most obscure creations of the vegetable world in regard 
to their reproductive organs, but their transparency makes them 
interesting objects of investigation, and they were the first in which 
an actual circulation of sap was observed. They inhabit stagnant 
fresh or sea waters, and live always immersed, giving out a 
foetid odour, and having a dull greenish colour. Their stems 
are regularly branched, brittle, and surrounded here and there 
by smaller branches or whorls, the axils of the uppermost whorls, 
concealing the reproductive organs, consisting of nucule , sup- 
posed to be analogous to the pistil, and a globule representing the 
anther. 

The order consists of three genera, Ghara, Notilla, and Charopsis; 
the first containing on the outsides of its central tube a thick layer 
of calcareous matter, which is the result, according to Greville, of 
the peculiar economy of the plant itself, and according to Brewster, 
a analogous to the siliceous deposit on Equisetum. Notilla, on the 
contrary, is transparent, and free from all foreign matter. This 
property seems to have recommended it as a subject for experi- 
ment. It appears that if the stem of any transparent Ohara is 
examined with a good microscope, a distinct current will be seen 
to take place in every tube of which the plant is composed, 
setting from the base of the tubes to the apex, and returning in 
0. tulgaris at the rate of about two lines pbr minute, find that 
this movement is destroyed by the application of a few drops of 
spirits; by pressure; or by lacerating the tube. M. Thuret’s account 
6f the structure and action of these plants is singularly interesting. 
"The antherids in all the species are in the from *of orange-red 
glo^ples, immediately below the spore-cases. These globules consist 
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of eight slightly concave triangular cells, crenellate at the edge, 
the crepells dove-tailing together so as to form a sphere when 
united with a corresponding partition directed towards the centee 
of the cell, occupying about a third of its breadth ; that part which 
is turned towards the antherid is clothed with a lining of red 
granules, the rest of the cell containing a colourless liquid which 
gives it transparency, and produces the appearance of the antherid 
being surrounded by a whitish ring. To the centre of each cell 
is attached an oblong vesicle filled with orange-coloured granules 
arranged in lines, and presenting a very remarkable circulation. 
The eight vesicles emanating from the eight cells converge in the 
centre of the antherid, where they are united &y a small cellular 
mass ; while a ninth vesicle of the same nature, but larger and 
bottle-shaped, fixes the antherid, its broad base being attached to 
a branch of the plant, while its other extremity, penetrating the 
four lower valves, is fixed in the central cellular mass of the 
antherid. From this point also are a number of wavy transparent 
tubes divided by partitions, in each joint of which is borne a 
thread-like anthozoid rolled up on itself several times. When 
these tubes are* young their joints contain only a small granular 
mass forming a nucleus of oval form and greyish colour, of irre- 
gular form and higher refractive power, as well as more defined 
edges at the base. This nuclei subsequently disappears, leaving a 
brilliant point encircled with black on each side of the joint. 
This is the first indication of the appearance of an antherozoid, 
and it is produced by the circumvolution of their thread-like body.* 
By degrees the antherid dehisces ; the valves or cells turnback on 
^he branch, dragging with them the oblong central vesicle, to the 
extremity of which a portion of the cellular mass adheres, which 
bears the tubes filled with antherozoids. These now present them- 
selves, under the microscope, twisting and turning in ^ directions 
in the cavity which contains them. They eventually escape by a 
sudden movement which resembles the action of a spring. When 
free they resemble a thread twisted up into a corkscrew form with 
three or four turns, like the fragments of spiral vessels, ffhe field 
of the microscope is quickly covered with little thread-like bodies 
r'ttfrimming with a singular tremulous motion. They turn upon 
• their axis, always preserving the screw form, for their £>iral 
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seem 4 to be somewhat stiff. Their motion seems to be caused by 
the continual agitation of two long cilice of excessive fineness 
' Which spring from behind the anterior extremity of the spiral on 
which they seem to fold themselves. The posterior extremity, 
namely, that which is dragged along by the advancing antherozoid, 
is granular, thicker, and less defined than the rest of the body. 
When the eilise diminish in activity, it is easy to see that motion 
originates at their base and extends by waves in the direction of 
their length. Iodine, alcohol, ammonia, and the acids, stop these 
movements, the ciliee resisting the action of ammonia longer than 
the other parts of the antherozoids.” The phenomena which he 
has described M. Thuret considers unquestionably of the same 
nature as in the Mosses, their function being, as he believes, im- 
pregnation ; for which purpose the spore-cases seem t# 'be con- 
structed, being surmounted by five cells surrounding a small canal, 
when young forming a sort of stigmatic coronal, which disappears 
at a later period when the repngiuctive body has arrived al a 
certain stage of growth. 


Fungales. 

The Fungi, or Mushrooms, form an extensive section of Thallo- 
gens. Their best known form is the Mushroom, in which we 
recognise the true sporidia, contained in asci or sporule cases as 
the organs of reproduction. But it includes forms of infinite 
diversity, the least noticeable of which perhaps are the minute sub- 
stances which appear in and upon decomposing fluids, and as 
vegetable parasites upon many living animals and plants. All 
alike, however, consist exclusively of cellular tissue, although they 
differ widely in their arrangement, and especially in the nature of 
their ieproductive organs. In the more minute bodies just alluded 
to, the organ of fructification is simply an enlarged asci contain- 
ing the 8£|pr6S. But in the Mushroom the sporidia are contained 
in a sporule case, and in some others there are movable sporal 
fibrea^pr elaters. They vary widely in form, size, colour, and 
duration ; but one of their most common characteristics is rapid 
growth and brief duration. The most conspicuous species are dis- 
tinguished by elegance bf shape and bright glossy colours. But 
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nothing can exhibit greater extremes of development if the' 
highest and lowest forms of Fungales are contrasted : the large 
fleshy Boletus, ■ for example, which grows on the trunks, of trees, 
and the microscopic mould-plant, composed of threads much too 
delicate to be distinguished bjr the naked eye, although the latter 
proves to be only a simpler form of the former. Viewed in their 
whole extent, the Fungales may be described as cellular flowerless 
plants, nourished through their thallus or mycelium ; having a con- 
centric mode of development ; living in the open air ; propagated 
by spores, colourless or brown, and sometimes enclosed in asci— -that 
is, in transparent cells — and destitute of gonidia. 

The Fungales are very extensive as regards genera and species, 
ljo Rev. Mr. Berkeley gives the number as 598 genera and 4,000 
species, 40 which new forms are being constantly added. “ In 
their simplest forms,” says Dr. Bindley, “Fungales are little 
articulated filament!, composed of simple cellules placed end to 
end. Such is the mould found upon various substances — the 
mildew of the rose-bush, and*all the tribes of Mucor and Mucedo. ' 
In some of these the joints disarticulate and appear to be capable 
of reproduction ; in others, spores collect in the terminu joints, 
and are finally dispersed by the rupture of the cellule that contained 
them. In a higher state of composition they are masses of cellular 
tissue of a determinate figure, the whole centre of which consists 
of spores attached, often four together, to the cellular tissue, which 
at length dries up, leaving a seed-like mass, intermixed more or 
less with flood, as in the puff-balls, or sporidia contained in mem- 
braneous tubes or asd, like the thecae of Lichens, as inthe sphcerias. 
In their most perfect state they consist of two surfaces, one of 
which is even and imperforate, like the cortical layer of Lichens ; 
the other, separated into plates or cells, and called the kymenium, 
to whose component cells, which form a stratum reS^nMing the 
pile of velvet, the spores are attached by means of little prodesses, 
and generally in fours, though occasionally the number is more or 
less.” 

Schleiden’s account of the reproductive process of Fm|gales is 
highly interesting. The most simple filamentous Fungi, the 
Hyphomyeetes, form, “at the end of the thread-like cells,” he says, 
“narrow protuberances, on each of which a spore is developed; 
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tikis at length separates, having a double membrane, the cell of the 
spore itself, and the covering or sporangium arising from the 
parent cell in Penicillium and Botrytia. In others, the thread* 
like cells form a spherical swelling at the extremity, from which 
project a number of' such prolongations, each of which contains 
a* spore, which forms a divided sporangium, as in Mucor and 
Penicillium . . 

“ In others, as in Gaateromycetea, the ventricular Fungi, the 
thread-like cells, combine into pointed and non-pointed, variously- 
shaped sporocarps, in or upon which are spores pf the development 
of which We know nothing. After the scattering of the spores the 
thread-like cells often remain as tender woo^ as in the Trichiacece, 
or as delicate net-work (capillitum), as in Stemonitis Cribrarea, and 
the external capsule, generally composed of fine filamentous cells, 
is then dissolved or ruptured in a regular manner, as in Arcyria 
and Geaalrum . 

“ In the most highly developed species, the Hymenomycetea, or 
membraneous fungi, elongated pouch-like cells combine so closely 
side by side as to form a membrane or hymenium. Some of these 
enlarge and become sporangia, sending out from one to six points 
at their free extremity, on each of which a spore is developed. 
Thus the filiform cells either form round masses closed in all round, 
called sporocarps, with cavities in their interior, or they form 
definitely arranged columns in Merisma tubes in Polypoms , or 
lamellae in Dcedalea and Agancua> or clothed on the hymenium, as 
in the Hymeniumcetea, . In Agaricua the law of their development 
is pretty well understood. At definite points of the flocculent 
mycelium, small hollow heads (volvao) are formed, at the bottom of 
the cavity of which there grows a corpuscle, pedunculated below, 
and enlarged into a sperical form at the top. In the lower part of 
this protuberance a circular horizontal cavity is formed, to the 
upper surface of which are attached the tubes, lamelllB, &c., which 
bear the hymenium. The bottom of the cavity is only formed by 
a membrane (indusium), separated from the pedicel on its further 
development ; or loosening itself at' once from it and the upper part 
at the same time, it remains as a membraneous ring upon the stalk. 
The upper part, which supports the hymenium on its lower surface, 
dilates subsequently, and appears as an umbrella-like expansion, 
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called the cap j[pileus). The whole then breaks through the volv®, 
which is very soon dissolved.” 

A most formidable array of Fungales ( Entophyta ), which are 
parasites on man and living animals, can be produced. "Still more 
numerous age those which infest fruits and vegetables. Smut in 
wheat, and other cereals, is produced by Uredo segetum; rust, red 
gum, redrag, is produced by Uredo rubigo; mildew is caused by 
Puccinia graminis enlarging the stomato of the plant. The potato 
disease, which caused such distress in many quarters of the globe a 
few years ago, is due to the attack Botrytis infestans ; the spores of 
which, according to Berkeley, are supposed to enter the stomato of 
the leaves, causing disease in them, which afterwards extends to the 
tubers. The dry-rot in timber is another form of Fungi . 

Fries, whose great work is the foundation of most of the modem 
arrangements of this immense family, separates them into four 
great divisions, which he calls Cohorts, and each of these he again 
divides into four sub-orders, distinguished by the following 
characteristics : — 


OOHOBT. 


Chabaotxbibticb. 


Sub-orders. 


Examples. 


Having a Hy-v 
memum or open- 
ing into a fructi- 
fying membrane, 
m which the 

I.HYM*KOmrCXTH).-j ‘Jg&criJSSft 

inside of a trans- 
parent simple case 
or ascL Texture 
wholly fllamen- 
k toua. 


I. Pileati. 

II. Elvellacei. 


III. Clavati. 


IV. TremelHni. 


I. Sphoerlacei. 
II. Phacidiacei. 


II. Ptbebomyobtbs. 


Fungus closed'! 
up by a Penthe- | 
mum; then per- 
forated, and 
closing a kernel- 

lular, the stroma 
or the receptacle 
somewhat fila- 
mentous. j 


IV. Xylomacei. 


Hymenium on un- > A 
der ndfl. [Agariow. 

on «P-| Morohuu , 
Hymenium on both 


I. Angrogastres. 

A Perldium 
present, closing 

up the fungus at n. Trichospermi. 
HI. GasTKBOMTOXTES first, and contain- 
ing loose spores 

having no ascL m. Triohodermacei. 
Texture cellular. 

IV. Salerat]poei. 


Hymenium con- 
founded with recep- 
tacle. No asci, mem- Dacrymyses. 
braneous or gelati- 
Vuoub. 


f Kernel filled with’ 

( asci and delequescent 
j Kernel diy and filled 
(with asci. 

j Kernel filled with 
1 naked spore oases. 

( Kernel fined with 
1 naked spore cases, and* Aotinothyxium. 
(dry. > 


Cocurbitarea. 

Cinangium. 

Sphceraoema. 


( Spore cases im-} 
j mersed in a receptacle f 
j distinct from pen-f 
(dium. ) 

[ Spore cases naked,) 

J amtmo filaments dis- 
(Snot bom perldium. j 
j Spore eases naked, 

{covered by filaments. Spumar^a, 

( forming a perldium. 1 

{ Spore cases Imp . 
mened in areoeptade ? Chatpoafym. 
'or perldium. 
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COHORT. 


It. 


OOHOQKXOBTM. 


OHABACTIBI8TIOS. 


Spore# naked; 
texture between 
filamentous and 
cellular; the thal- 
Iua often imper- 
ceptible. 


SUB-OBDXPfl. 


I. Tubercularini. 
H. Mucorini. 

HI. Macedmee. 
IV. Hypodermi. 


( Spore o«((. phmg.4' 
) in an entangled reoep- f 
) tacle on a free one. 

( Spore cases on a, 
(filamentous recenta- 
veto, at first inclosed in ■ 
| a little penchum 
( Spore cases at first 
1 concealed bye flla* » 
( menta 3 

{ Spore cases spring- ' 
ing from under the> 
cuticle of trees. 


EXAMPLES. 

♦ 

Fusarlum. 

Stilbum. 

Aspergillus. 

Exasporium. 


Mushrooms (Agarics). 

The Mushrooms, then, are leafless, stemless, and rootless ; they 
respire, thereby producing carbonic acid, like flowers and animals. 

The organs of vegetation and those of reproduction are quite dis- 
tinct in the mushrooms. The first are composed of a sort of pack- 
ing, consisting of very thin intercrossing filaments, which are 
termed Mycelium . This mycelium is subterranean, not very 
apparent, and often doomed to immediate destruction. It is upon 
the mycelium that the apparatus of Reproduction, so closely con- 
nected with the organs of vegetation, develops itself. This 
multiplicity of reproductive organs is recognised in certain djfecies 
of which we shall have occasion to speak. The Erysiphte , which 
attack the Pea, and the Oidtum Tuckeri , which attacks the Viie, 
is supposed to be a particular state of Erysephes, in which are noted 
three distinct kinds of reproductive apparatus, which develop 
themselves in succession. 

Mushrooms exist under the most opposite conditions, and in dvery 
kind of locality. Some appear on the surface of the earth, as the 
cultivated Mushroom, the edible Boletus, the Morel, the Puff-ball, 
&c. Some grow upon the trunk* of trees, upon branches, and 
upon leaves ; others, as the Truffle, are found buried in the earth 
at a Considerable depth. Thousands of small species live as para- 
sites upon other plants ; the Oidium Tuckeri on the Vine, Botrytis 
infestam on the potato. Others attack animals. No one is 
ignorant that the malady which destroyed so many silkworms in 
the nurseries in the south of France was produced by a Fungi 
which developed itself in the interior of the living larvse. Jn short, 
these mieroscopic and encroaching objects attack even the skin 
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and puooua njpubrane of man and animals, producing n 8W and 
dangerous diseases. 

Mushrooms in many countries are a source of nourishment to the 
poor, who look for their return to a providential manna. But 
others conoeal a mortal poison. Animals, such as worms, insects, 
and snails, feed upon them. It is not, therefore, without reason 
that beneficent nature has scattered them with so much profusion 
over the globe. It would be out of place to enter here upon an 
elaborate consideration of Fungales in general. We must there- 



Fig. 819.-4garUnu Campeatris. 

fore limit our remarks to some types selected from the best known 
■in their scientific connections, or which interest us from th 
utility, or from the dangerous maladies to which they give birth. 

The Cultivated Mushroom (Agaricua Campeatris). This species, 
commonly raised for the table>(Fig. 319), consists of footstalk or 
stipe, ranging from an inch and a half to two inches and a half ‘in 
height. When young, they resemble little snow-balls, usually called 
Button Mushrooms. Afterwards, when the stalk appears, the cap 
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separates, and it becomes convex, or slightly conical, of a white or • 
palish yellow, with rose-coloured gills, and a thick white fleshy 
cap. At a more advanced age the cap becomes concave, the colour ' 
grey, and the gills nearly black. A whitish membrane, like a 
species of veil, entirely covers the young gills, forming afterwards 
a sort of collar, more or less perfect, round the stalk. 

The field mushroom grows naturally upon the grass sward, 
where it if exposed to the sun. It is also obtained by culture 
in dark places where there is heat and moisture, as in caves and 
quarries. But it is necessary to guard against its being confounded 
with ether species which are dangerous poisons ; such are the Fly 
mushroom, A. muscarius and A. virosm, and a species of Amanita, 
which somewhat resembles it, although it is distingoiahed by 
the footstalk beingf bulbous at the base, enveloped as by a purse 
( volva ), and by the colour of its gills, which are not rose-coloured, 
as in A. eainpestris, but of a pale whitish colour. That we may 
have some exact idea of the structure of the mushrooms in general, 
let ua consider the structure of the comestible speoies. 

Let ns detach one of the laminae or gills which occupy the lower 
face of the cap* We shall feadily observe, by looking at it 
through a lens, that the two surfaces are of a velvety text&re; 
but it is only through the microscope that their true organisation 
can be appreciated. 

If a transverse incision is made in the thinner parts of these 
laminae, which shall be perpendicular to their surface, we may 
assure ourselves ocularly thatftach plate presents three very 
distinct beds. A middle bed in connection with the substance 
of the cap— a sort of layer, upon which the perpendicular elements 
of the two other beds rest. These elements consist of cells of 
three distinct kinds (Fig. 319, 4), The first are shorter than 
the others, oarrying nothing at their free extremity: the next 
. are a little longer, terminating in four points, which each bear. 
* a small spherical sac at their summit (Fig. 319, 5). The third are 
ranch larger, but have neither point nor sac at their extremity. 

. We are assured by experiment j[hat the little sacs, disposed in 
fours at the summit of the centre cells, are the reproductive .organa 
which germinate and reproduce the mother plant. We call them 
spores s the cellules which support them are called basides. The 
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result of the germination of these spore%is that mycelium of which 
we have already spoken as being the reproductive apparatus of 
the fungi; which are seen in the form of filaments at the foot of 
the mushroom in Fig. 319, 1. Fragments of this mycelium can 
multiply the plant much as a fragment of rhizome of a phanero- 
gamous vegetable does. It is on this principle that gardeners 
sow the mycelium, which they term mushroom spawn , and which 
may be'preserved for many years without losing its germinating 
properties. In cultivating mushrooms a hotbed is prepared, con- 
sisting of horse-dung, covered with a bed of earth of about three 
feet thick, in which the mycelium is planted, watering it from 
time to time in order to maintain a certain degree of humidity. 
In a short time small tubercles will appear, which at a later 
period become young mushrooms. 

The Truffle, belonging to the sub-order of Gasteromyoetes, 
asserts its fungale characteristics by its membraneous sporangia, 
which are scattered on a serpentine vein-like hymeniunt, and 
e&losed in a concrete uterus. The sporidi® are at first pulpy. 
TKere are two genera : Tuber , the common truffle, and Bhizo- 
‘ pogan t the white truffle, the speciesfbeing very generally diffused 
o^er the temperate parts of the globe, growing ten or twelve inches 
beneath the surface of the soil. The Rhizopogans have a sessile 
uterus, bursting irregularly, and marbled internally with anasto- 
mosing veins and sessile sporangia; the Tubers a closed uterus, 
marbled internally with veins. The sporangia are pedicillate and 
confined to the veins. • „ 

The Common Truffle (T. cibarium) is of irregujar form, nearly 
black in colour, and warty in appearance. It seems tp affect the 
soil covered with' woods, especially oak and beech woods, but there 
is no reason to suppose that there is anything approaching a parental 
bond between the truffle and the roots of trees among whifcjjji it grows 
by preference. It develops itself as others of the mushroom tribe 
do, by spares , which make their appearance in the matured plant. 
They are singularly small, something less than the three-hundredth 
part of? an inch in diameter. When the truffle is left after maturity 
to decompose in the sun, these spores produce whitish filaments, 
analogous to the mycelium of the Agarace®. This mycelium! when 
buried in the soil, in due time reproduces the truffle. 
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If we examine the soil of # a truffle bed of Poitou, in the month 
of September, for instance, we find that it is traversed by great 
numbers of these white cylindrical threads, as fine as a sewing- 
thread, which are nevertheless composed of microscopical filaments 
some thousandth part of an inch in diameter. These threads, 
notwithstanding their minuteness, are formed of cellules, and in 
continuation with a flaky mycelium of the same nature, which sur- 
rounds the young truffles, forming round them a sort of white 
packing, some twentioth part of an inch thick. These filaments 
connect themselves directly with the external bed of the young 
truffle. But this enveloping network is soon destroyed ; at first 
slowly and partially, then entirely, and the truffle appears com- 
pletely isolated in the soil. 

^The structure of the truffle is much more complicated than was 
formerly imagined, and we are indebted to the works of the 
Brothers Tulasne for much that we now know respecting the 
organisation of this singular vegetable. * 

The young vegetables jpresent very irregular sinuous cavities, A 
partially communicating with each other, which abut, sometimes * 
on an unique opening corresponding to an exterior depression,* 
sometimes on many points of the surface. When more advanced ^ 
in age they are traversed by a double system of veins — the*one 
white, the other coloured. The coloured veins are continued to 
the exterior tissue which composes the envelope. In their middle 
parts they are formed of a network of filaments running also in 
the same direction, whence issue ahorter filaments perpendicular 
to them, whose swelling extremities become the sporangia. The 
white veins seem to be forced by the elongation of sterile filaments 
intermingling with the sporangia, between which the air is found 
to interpose itself. They come out on the surface in one or many 
points. 

The spores, whose forms are much varied, though constant for 
the same species, are limited in number, which rises from four 
to eig}it. Their external membrane is soft, downy, or reticulated. 

The Tufyer brumale , milanosporum, stimm , and mesentericum, jure 
the only species sought for in France. T, cebarium grows abun- 
dantly in 'various parts of England, where it is gathered about 
the size of a large walnut, having a peculiar smell, and something 
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of the flavour of the mushroom. In Algeria T. learns occupies 
the place of all the trqffles of Western Europe. The large truffle, 
Mylitta Australis , which attains a weight of more than two pounds, 
is known by the natives of those regions as native bread. 

The truffles especially affect a calcareous soil, or a mixture of 
day and chalk. In France they abound in Poitou, Touraine, the 
Vivarais, the Comtat-Venaissin, Provence, at Brives and*t Cahors. 
They require for their full development a shaded soil, rendered 
fertile by the decomposed leaves and fruit which annually fall from 
the sheltering trees ; at the same time it must bq separated from 
the subterranean network of the roots. The oak and elm are the 
trees most favourable to its growth. The truffle is sought for by 
hogs'trained for the purpose, but it seems to be only out of obedi- 
ence to its master. Having indicated the spot by slightly scratch# 
ing it, it generally leaves to man the labour of digging it out of the 
earth ; but if the soil is sufficiently permeable, it does not pause in 
its scratching until it has seized the truffle. In Burgundy the 
jheep-dog, and in Italy the water- spaniel* is trained and employed 
for the purpose. But dogs only seem to hunt the truffle fronf 
love of, .or obedience to, man. The hog is more given to egoism ; 
he loves the truffle, and hunts it out for his own use. The trained 
hog when on the traces of one, is immovable, with nose over 
his prize, waiting till it is dug out. Nor does he* wait long, but 
seizes and devours the odorous prey himself, with the least 
possible delay. In Upper Provence a hog trained to truffle 
hunting is worth two hundred francs. 

The Morel, Marchella esculent a, like the truffle, belongs to the 
sub-order 'Ascomycetes . This fungus has a stalk from one to 
three inches long ; a spherical hollow cap, the size of an egg, 
of a pale brown or ieven grey colour, and deep pitted over its 
whole surface. It grows in orchards and woods, springing up 
in early spring and summer, and is generally believed to abound 
in woods where fires have been made. The country people in 
Germany were so persuaded of this, that they made a practice, 
until the custom was put down by law, of firing the woods in 
order to obtain a crop of Morels. The plant has a slight smell and 
an agreeable taste ; it is employed for various purposes in cookery, 
both fresh and dried. 
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When the vast numbers and universal dissemination of 
Fungales are taken into consideration, together with their diversity 
of form and size, it is hot surprising that botanists have been much 
puzzled over them. Fries discovered no fewer than two thousand 
species within the compass of a square furlong in Sweden. * Of 
the Agarics alone above a thousand species are described. ’ In size 
they range from the minute moulds which are found to produce 
death in the silkworm and the common house-fly (which M. 
Deslongchamps found in the air-cells of the Eider duck, while 
alive, and which Professor Owen found in the lungs of a flamingo) 
up to the Great Puff-ball, which attains the diameter of a foot in a 
single night. 

The different structures of Fungales have been equally puzzling. 
Some writers have questioned the propriety of classing them as 
plants at all ; and it has been proposed to establish them as an 
independent kingdom, equally distinct from plants and animals. 
Others have adopted the unphilosophical notion that they are 
mere fortuitous developments of vegetable matter, called into action 
oy special conditions of light, heat, and air. But the fact that 
the culthiited species can be propagated with certainty, is no 
doubt applicable to the whole. It is argued with more reason 
that many of the Fungales which have been ascribed to equivocal 
generation, are the effects of diseased cuticle, or of the underlying 
tissues on which the sporulcs have settled. Fries thus argues 
against these notions. “The sporules,” he says, “are infinite, 
for in a single individual of Reticularia maxima I have reckoned 
10,000,000, so subtle as to resemble thin smoke, as light as if 
raised by evaporation and dispersed in so many ways — by the 
sun’s attraction, by insects, by adhesion and chjsticity — that 
it is difficult to conceive the spots from*which they could be 
excluded.” 

The Caries or Fungales which attack the wheat-plant and others 
of the Graminaceee are, according to Queckett, Mucedines , to which 
he proposes giving the name of Ergoteetia abortans . It belongs 
to the Concomycetes of Fries. This author considered it a diseased 
state of the plant itself, and placed it in his doubtful genus 
Spermoedia . From the investigations of Queckett it appears that 
the great mass of the Ergot , as it has been called, consists of the 
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albumen of the grain in a diseased state. Contrary to all former 
experiments, after the outside was scraped off, the interior under 
the microscope was found to be filled with globules of fatty oil ; 
and the cause was evident. Outside of the ergotised grain were 
found a number of small oval or elliptical bodies 
about the six-hundredth part of an inch in diameter, 
containing smaller granules, which were found to be 
sporidia of a fungoid plant, attached to filaments 
which developed themselves early in the growth of 
the grain, producing this diseased state. It grows 
in the interior of the ovary of the cultivated wheat 
(Fig. 320), and of some others of the Graminacero. 
At the maturity of the plant which it has invaded, 
the diseased grain is nearly of the size and form of 
the healthy g^ain (Fig. 321), differing chiefly in 
its brownish colour, and unequal division. The 
fungus would seem to have its birth in some maimer 
in the flower of the wheat-plants ; the wasting in-~ 
fluence is drawn from the stigmata and stamens or 
the parent plant. “ Having,” 
says M. Tulasne, “ subjected the 
pulverulent matter which filled 
the ovary to the microscope, 
and especially the parts adjacent 
to the periphery, which seemed 
to ripen more slowly, we recog- 
nised that spores attached them- 
selves to it in great numbers by 
short peduncles, to a sort of trunk, 
or # coSunon, thin, colourless 
branches of a fragile nature, 

Yhich seem to be re-absorbed, 
or at least to disappear, as the spores they engender ap- 
proach maturity. The tissue constituted by them is then added 
to the ovary. This process proceeds until the whole ovary is 
crammed with seeds of the vegetable parasite. When this seed 
germinates,"’ says M. Tulasne, in continuation, “its reticulated 
tegument is broken at some point of itj surface, but without 



Fig. 820. 

Canes on Wheat. 


Tig. ^91.— Diseased 
Oram of T_ 


l Wheat. 
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regularity (Fig. 322, 1, 2), and a thick and flexible tube issues 
from the opening, which continues to grow till it attains the 
length of about fifteen times the diameter of the spore. The 
shorter grains are usually orowned with a sheaf and a bundle of 
secondary spores designated sporidia (Figs. 323 and 324). These 



are very slender linear bodies united into pairs in their lower 
part by a short and rigid band, which gives to the pair the form 
of the letter H. This bouquet of spores being matured, the germs 
soon destroy themselves. The reproductive pairs are then isolated 
from each other, spreading abroad, without altogether -dissociating 
themselves, on the surface of the subjacent body. Some germinate 
quickly, and emit, especially towards their ^mmit, very fine 
filaments, which quickly spread themselves (Figs. 325 and 326). 
Others, and those in much greater numbers, give bigth to secondary 
sporidia, thickish oblong or arched bodies, which appear to be the 
most important agents in the multiplication of Fungales. These 
will be secondary sporidia, which germinate while emitting one 
or many very fine filaments at certain points of their surface.” 

The Smuts. — Blights or uredines are another family of parasitic 
fungales belonging to the sub-order of Concomycetes. They occur 

s 2 
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on the diseased tissues of plants. The spores are single, often par- 
titioned on more or less distinct spherospores, the flocci of the fruit 
obsolete, or mere peduncles. The Smut, properly so-called, Ustilago 
segetum , particularly attacks oats and barley. It develops itself 
in the parenchyma of the floral envelope, in the axes of the 
spikelet, and in the peduncles of the Graminse. When the 



Fig. 325. 



Bundles of Spores. 


* 

Fig. 320. 


wind has dispersed the spores of the parasite, the plant only 
remains a blackened skeleton, and scarcely recognisable. The 
presence of the fungale draws after it the abortion more or less 
complete of the organs of the flower which it has attacked, the 
sterility of the spike, and a notable alteration of their normal 
structure. 

Another species, Ustilago May d is, with black spores, is equally 
disastrous to the cultivators of Maize or Indian corn. Fig. 327 
represents a spike of maize with white grains. Fig. 328 presents 
the vertical section of an ovary surrounded with bracts, tumified 
by the pressure of the fungus. The black spots indicate the 
formation at these points of the black powder of Ustilago Maydis . 
This fungus attacks alike stem and spikelet, producing upon it 
excrescences morj^or less voluminous and deformed. " In dissect- 
ing the ordinary excrescences while they are still gorged with 
juices,” says M. Tulasne, “ we find them to be ^formed of a 
parenchyma of great cells, frequently with gaps, and traversed 
by a small number of fibro- vascular bundles; it is a structure 
analagous to that presented by the bracts and ovary invested by 
entophytrio. The chasms in this parenchyma, and frequently even 
the interior of its constituting cells, are filled in some cases, when 
they are examined before the final pulverescence of the Ustilagq 
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takes place, with the matter of the fungus. It is a mucous, gela- 
tinous, and perfectly colourless substance, which separates little 



tig. 327. — Fircblaat, or Smut, on t e 
Maize plant. 


Fig 328 —Section of a 
Maize Ovary 
attacked by burnt. 


by little into small polyhedral rounded masses, which by re-cloth- 
ing themselves, sometimes according to a tegumentary system, 
become spores.” 

The Vine Fungus, which is the Oidium Tuckeri of Berkeley, is 
supposed^also to be a state of Erysiphes — A genera o£ small fungi 
which the world has a great interest in being acquainted with. 
The elegan<Pstructure and varied form of some « of these minute 
fungi had fixed the attention of mycologists upon them, long 
before the unforeseen result of M. Tulasne’s investigations became 
known. These microscopic plants possess, according to M. Tulasne, 
no less than three kinds of reproductive apparatus, which make 
their appearance successively, and the fungus destructive to the 
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vine is only another species of Erysiphes, which forms the two 
first evolutions only of the reproductive organs. 

The organs of vegetation in the Erysiphes consist of a mycelium 
formed of fine thread-like filaments, furnished with spores* the form 
and functions of which remind us in many respects of the suckers 
of the Dodder-plant ; which leads to the inference that in these 
fungi we see parasites which live upon the green or living parts 
of vegetables, particularly upon the leaves. Certain filaments of 
the mycelium bear straight branches more or less numerous, 
which swell at the extremities into ellipsoidal utricles, and con- 
stitute small organs, often in the form of a chaplet of beads, formed 



Fig. 829. — Reproductive Organs of Eresyphua (Conidia). 


of reproductive cells, analogous to the fugitive buds 6f cotyledonous 
plants. To this first reproductive system M. Tulasne gives the 
name of Conidies (Fig. 329). 

Another <tass of organs consists of spherical or ovoU. vesicles, 
generally pedicellate, and filled with innumerable small oval or 
oblong corpuscles. This second system, represente£in Fig. 330, 
he calls Pycnides. 

Such are the two sorts of reproductive organs which constitute 
the Oidium Tuckeri of Berkeley ; which i^ however, only one of 
the Erysiphes , the last and perfect form of which has not yet deve- 
loped itself. 



Tig. 831.— Third kind of Reproductive Organ of Erisyphus (Conceptacjea). 


spores under consideration (Fig. 331). They are simple or 
branching! Aid frequently terminate in arms divided into pairs. 
In the bosom of the conceptacles are found sacs or theca, variable 
also in number, generally ovoid, attached by a short claw to the 
base of the conceptacl^ The number of spores, which are constant 
to each species, vary from two to eight. The conceptacles open 
irregularly in order to permit the theca or spores to issue. 
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The Moulds were long supposed to have a very simple organi- 
sation, because they had been imperfectly observed. Even in our 
days they are very imperfectly known. It is now known, how- 
ever, that some of them are endowed with multiplied reproductive 
apparata. The Mucors, which are tlie commonest of the Moulds, 

. , grow on organic substances in a state of decompo- 
fpy * sition, forming large ca^onous tufts, with vesicles 
full of greenish spores on the summit of long 
slender pedicels (Fig. 382). It has only re- 
cently been ascertained^ that the genera which 
had been named respectively Aspergillus and 
Eurotium are only two different and successive 
modes of fructification ; Aspergillus being the 
fructification of the young, Eurotium that of the 

Fig 333. Mosses. a( J u l t state . 

The parasite which proved so destructive to the potato belongs 
to the family of fungi now under consideration ; and here also we 
note two modes of fructification ; one, namely, in which the spores 
are bom naked at the extremity of the filaments, while in the 
other the spores are contained in certain voluminous vesicles. 
In a recent memoir, M. de Bary, professor in the University of 
Fribourg in the Brisgau, has directed attention to the very curious 
phenomena attending the germination of the naked spores, and it 
may be useful to present a resumt of these interesting researches. 

The spores, or rather the so-called naked spores of the potato 
parasite, of the Peronospera , present us with three distinct moftes 
of germination. In the first process germination is indicate^ by 
the emission of simple or ramified filaments, which possess the 
power of penetrating the tissues of the potato by piercing the 
walls of its superficial colls. The second form of germination is 
characterised by the formation of a secondary spore, \vfrom the 
summit of which issues a simple tube, which in due course attains 
the length of two or three times its greatest diameter, expanding 
like a vesicle at the extremity. When all the plastic contents of 
the spore are enclosed in this terminal vesicle, it is isolated from the 
filamentous germ by a partition, and thus constitutes a distinct cell. 
But this spore of the second order is a phenomenon of rare occur- 
rence, and of secondary importance only, according to M. de Bary. 
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In the third mode of germJfction the spores (Fig. 333, a) 
divide themselves into a certain number of polyhedric portions 
(Fig. 333, b), which in a short timo begin to issue, one after the 

c\ 
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Fig. 333.— Germination of the Spores in the Potato. 


other, by a round opening (c), thus constituting egg-shape zoo- 
spores furnished with two unequal cilia ; the shorter of those most 
forward, in advance of the corpuscle, and the other dragging 
after it (Fig. 333, »)• The movement of theso small bodies lasts 
for about half an hour, describing a circle, which gets slower and 
slower until it enters a stato of perfect repose. Now that it has 
become immovable, the zoospore takes a regularly rounded form, 
giving birth on one &de to a germ-tube, slender and curved, whicl 
lengthens itself rapidly in wator. 

If the zoospores are sown upon the nurse plant, and other cir- 
cumstances are favourable, the zoospores attach themselves tc 
the epidermis of its fragments, giving out their usual germ, 
which after climbing a short time on the outside begins to enter 
the epidermic cells. Their extremities thus attached soon acquire a 
.considerable thickness, which afterwards increases in a tabular 
form, which perfectly resembles the filaments of the adult mycelium 
in the Peronospera, and it soon insinuates itself into the depth of 
the tissues of the hospital plant. 


The Lichens. 

Lichens or Liverworts are cellular plants, requiring free access 
to light and air, and of # simplest structure. They form irregular 
patches, more or less dry, according to their exposure upon the 
surface of stones, trees, and other bodies which they cover, while 
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decorating them with a thousan# varied hues of colour. vThese 
Thallogens live in the air, never in water. Their existence may 
endure for hundreds of years ; their growth and propagation are 
both excessively slow. They are found in all regions of the globe, 
fAm the tropics up to the poles. Tney grow on the summit of the 
loftiest mountains, in the plains and valleys, and at all inter- 
mediate heights. Near the limits of eternal snow, where all other 
signs of vegetation have disappeared, on the edge of glaciers, and 
up to the 70th degree of north latitude, that is to Ay, at the 
nearest point to the Pole which has been approached by man, 
the Lichens still vegetate. Humboldt and Boussingault found 
them growing near the summit of Chimborazo, and they are the 
last vegetables which are found on the slopes of Mont Blanc. 

In form these universally disseminated plants are cellular and 
flowerless, formed of a lobed and foliaceous substance called a thallus, 
which is formed of a cortical, and medullary layer — the former 
being cellular, the latter both cellular and filamentous. Others 
are crustaceous, when the cortical is coloured and the medullary 
layer is colourless. Tho reproductive matter is of two kinds : — 
1. Spores, naked, or lying in membranous amylaceous tubes or 
thecao immersed in nuclei of the medullary substance, which burst 
through the cortical layer and colour, and harden by exposure to 
the air in tho form of little discs, called shields. 2. The separated 
cellules of the medullary layer of the thallus. These, called 
gonidia, are of a green colour, and lie singly or in clusters beneath 
the cortical layer of the thallus, and break out in clusters called 
soridia, or in cups called cyphelia. 

Although Lichens, with one or two exceptions, are never 
immersed in water, they are said in all cases to be developed in 
humidity, resembling in that state Phyceco and Confervas; but 
as soon as the humidity diminishes, the under part d*ps, and an 
inert leprous crust is formed, which becomes the basis of the 
plant. Hence the two sorts of tissues — living cellules forming 
the vegetating part, and dead cellules which have lost their 
cohesion ; the latter have their reproductive powers while every 
part of the living stratum has been ascertained to possess repro- 
ductive properties. 

Some Lichens are employed in medicine, others are subjects of 
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domestic economy, some in the art of painting. The Iceland 
Lichen ( Cetraria Islandica), Fig. 334, is demulcent, and is em- 



Fig. 834. — Cetraria Islandica. 

ployed in many affections of the chest; the great quantity of 
fecula which it contains renders it esculent. Sticta pulmonaria 



Fig. 336.— Sticta Pulmonaria. 


(the Lung-wort lichen). Fig. 335, is in Siberia a substitute for 
the hop in the preparation of beer. Cladonia rangiferina is an 
excellent substitute for pasture to the reindeer, whose instinct 
readily discovers it even under the snow. 
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The Orchil or Archil is a valuable die, and Lecidea Tartarea 
is the cudbear of commerce, which is imported to the value of 
£86,000 annually. \ 

One of the most curious of this family of Thallogens is Lecanora 
Sculenta , a lichen which is frequently met with in the mountains 
of the arid deserts of Tartary. It is found in great abundance in 
the Kirguis deserts to the south of the river Jaik. It seems to 
fall from the sky as a sort of miraculous manna. Men and beasts 
are nourished on it. But what is really remarkable is that it 
occurs in the form of small globules, whose size may vary from the 
head of a pin to a hazel-nut. They are invariably free, being 
attached to no other body. It follows from all this that the Lichen 
develops itself rapidly ; has vegetated and increased while the wind 
transported it from one pftce to another. The light mass which 
constitutes these Lichens are, in short, often transported by the 
air to great distances. The manna which supported the Israelites 
in the wilderness is supposed to have been a species of comestible 
Lichen of rapid growth, which the wind carried and spread out 
at their feet. These falls of the so-called manna are by no means 
rare in our days. In proof of this, one of the secretaries of the 
Turkish embassy, Fahri-Bey, wrote to me on the 22nd August, 
1864, as follows : — “ Last year, in the neighbourhood of Kutahia, 
in Asia Minor, after a great storm, accompanied with a beating 
rain, the grains enclosed fell from the sky- in great quantities. 
As a great dearth had prevailed there for some time, the inhabi- 
tants eagerly profited by the occasion, and made it into bread. 
In stating this fact for your information, I would pray of you to 
analyse them, and favour me with your opinion upon them.” The 
grains enclosed in the letter were the grains of the comestible 
Licheri^ bhe Lecanora esculenta now under consideration. 

What then is the internal organisation of Lichens ? \ 

These Thallogens, whon perfect, consist of a nutritious or vege- 
tative apparatus designated the thallus , and of double reproductive 
organs. 

A thallus, which is sometimes imperceptible, may nevertheless 
attain the length of ten yards. The colours which it commonly 
presents are white, grey, yellow, citron, orange, green, brown, or 
black. As to its form, it is foliaceaue in Parmelia ; fruticulose, 
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in the Usneas; crustaceous, as in the Squamaria ; hypophleod , 
or hidden tinder the epidermis of the trees, or under the woody 
fibres, as in the Verrucaria, Xylographa , &c. * 

In order to give some idea of the anatomical structure of the 
thallus, it will suffice to mention Parmelia parietina, the thallus %f 
which does not exceed the thfee-hundredth part of an inch in 
thickness. 

Thin as it is, however, this organ presents four very distinct 
regions. Its upper part consists of a bed of thick closely consolidated 
cells, of a yellowish colour at their surface only. In front of the 
lower part of the thallus is another cellular bed, white, like the 
first. Between these two epiderms are confined, 1st, the greeii 
seeds known as gonidia, and formed of a. bed called gonidial; 
2nd, a kind of medulla , or pith, fordled of filamentous elements 
loosely interlaced or knitted, which is the medullary bed, and 
which encloses the air in the mesh. 

If we pass from the vegetative to the reproductive system, 
we find that it consists of the fructifying or female organs, and 
a fecundating or male apparatus ; the first being represented 
by the Apothecceia — namely, the cups or shields containing the 
fructification ; the second by the Spermogonia. 

The apothecceia of fruits of the Lichens develop themselves on 
the upper face of the thallus, or upon that part of it which is* turned 
towards the light. They strongly resemble the small disk or 
nucleus — black, brown, yellow, rose-coloured, red, and sometimes 
interspersed with brown or grey. In size they are extremely 
variable; - the smallest are under the one- twentieth of an inch, 
whilst the largest may be an inch. 

The spermogonia are generally very small organs, rounded or 
oblong, lodged sometimes in particular tubercles, but more 
frequently immerged in the superficial beds of the thallus. 

Many reasons lead to the conclusion that the spermogonia are 
the male organs of the Lichens. At first they present themselves 
parallel in the fruit, or simultaneously with it in the same individual, 
and at other times* only upon sterile individuals in such a manner 
that in the latter case the apothecceia and the spermogonia develop 
themselves upon different individuals. The tenuity of the cor- 
puscles contained in the spermogonia 9 their immense numbers 
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relatively to the number of their spores, their solidity, their form, 
their equality as to size, the absence of all germinating faculty, are 
so many circumstances which seem to identify them with the 
attribute of being agents of fecundation analogous to the anthero- 
zoids of other Thallogens. But they possess, so far as is known, 
no organs of locomotion. 


Class II. — Acrogens. 


So-called from their stems growing in height and not in diameter. 
They are flowerless plants, like Thallogens, the stems and 
leaves of which are distinguishable, and in other respects they 
approach closely to higher structural forms, even acquiring the 
stature of lofty trees in sonte of the orders. They have breathing 
pores, or stamatas, on their surface ; their leaves and stems are 
distinctly separated in most of the species ; in some of them the 
spiral spermatoids, whigh form an important portion of the 
internal anatomy of the higher forms of vegetation, are found well 
developed, and they are propagated by reproductive spores, but 
without any direct evidence that Acrogens possess organs requiring 
to be fertilised, the one by the other, in order to be reproductive. 
The Acfogens correspond with the Acotyledons of De Jussieu, and 
the Cey.ularos of JOe Candolle. 


4 . Muscals. 


f Cellular, sometimes vascular. Sporo cases 
j plunged in the sulu>tanue of the frond, or en- , 
] closed m a hood which serves a* an invo-^ 
(lucre to the seed vessels. 


XV. Ricciacea, crystal worts. 

XVI. Marchantiacea, or liverworts. 

XVII. J ungermomacea, scale 

mosses. 

XVIII. Equisetacess, or horsetails. 
XIX. Andracca, or split mosses. 
XX. Bryace®, or urn mosses. 


k TvrrtPnmru J Vascular, with axillary or radical spore- f XXI. Lycopodiacea, or club mosses, 
o. ljYwruvALM. ca g 68 ' one or many-colled, spores of two sorts. \ XXII. Marsilleacea, or pepper worts. 


6. Filicals. 


[ Vascular with marginal or dorsal spore- 
< cases, one-celled, usually surrounded by an 
f elastic ring spore of one sort. 


f XXIII. Oppioglassacen, or adders* 
J tongues, 

j XXIV. Folypodiace®, or ferns. 

( XXV. Danaacea, or Danaads. 


Of the Muscals, Hepaticals or Liverworts have a loose cellular 
texture, usually prostrate, and producing rootlets in their sides : 
they grow in damp places. Sometimes the stem and leaves 
unite and form a confluent expansion; in other cases the 
leaves are distinct from the stem. “The most remarkable 
points of structure in Hepatice®,” says Dr. Lindley, “is the 
spiral filament, as it is called, lying among the sporules, 
within the theca or sporule case, and having a strong elastic 
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force. This consists of a single fibre, or two twisted spirally 
in different directions so as to cross each other, and is con- 
tained within a very delicate transparent perishable tube.” This 
order contains the — I. Marchantiacece, or Liverworts, which root on 
the ground, on walls, rocks, and damp places ; II. Ricciacea, float- 
ing plants, rooting on the ground, their fructification immersed in 
the frond. III. Anthoceratece , annuals with fleshy or membranous 
fronds, spore cases raised on a pedicel, two or three inches long, 
with a free central columella. IV. Jungermaniaceee, frondose or 
foliaceous plants, spore cases opening with four valves, spores 
mixed with elaters. 

The structure of the plants, some of them of microscopic minute- 
ness, is singularly interesting. They are furnished with leaves, 
arranged over a distinct axis* of growth ; and their reproductive 
organs are of two kinds, the most general being the urn sporangium 
or theca, in which the spores or seeds are generated. If examinod 
in the season of growth, it will be observed that some of the axils 
of the leaves contain clusters of articulated filaments, swollen at 
the base, some of them being larger than the others. After a while 
this body is found to have an exterior membranous coating, which 
separates from the base in a cup-like form ; this is the young urn, 
which gradually acquires a stalk called the seta, upon which it is 
raised above the leaves carrying the other membrane upward on its 
point, covered, when full grow#, with a cap, called its calyptia. 
The urn is closed by a lid, its operculum, and contains the spores 
in a cavity surrounding central column, or columella . Its rim is 
bordered by a double set of teeth, like jointed processes, called the 
peristoma. 

A second set of organs called Antheridia are observed, which 
also form clusters in the axils of the leaves ; they are membranous 
cylindrical jointed, or jointless, bodies, irregularly opening out at 
the point and discharging a mucous turbid fluid. Now the func- 
tion of these two sets of organs has long been a subject of dispute. 
The discovery of the two kinds of organs, the Antheridia and 
Fistillidia , in the Mosses and Hepaticese, and the analogous spiral 
filaments in the Characece were supposed to indicate a sexual orga- 
nisation. Professor von Mohl pointed out the analogy between the 
development of the spores of the Cryptogamia or Thallogens and 
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the pollen-grams of the flowering plants, but considerable obscu- 
rity still surrounds the question. Mr. Valentine traced an evident 
analogy to ovules in cells closely resembling the parent cells of 
pollen and spores. While Schleiden thought he observed fertilisa- 
tion of the supposed ovules by the smaller spores. The view now 
entertained by the best authorities as to the reproduction of the 
mosses is that the Antheridia are male organs which by means of 
the spiral filaments exert a fertilising influence upon the Pidtil- 
lidia. But no such fertilising process has actually been observed 
in the mosses, the evidence being only circumstantial. 

The Mosses. 

The Mosses, which now number not less than ten thousand 
species, are humble plants, but they have no insignificant part to 
play either in the economy of Nature or in the physiognomy of the 
landscape. Trees, walls, rocks, and ruins assume a smiling or 
picturesque aspect under their mossy covering in its varied colours. 
The Phascum , growing in the gravelled alleys of woods and 
gardens, are so very minute that in some cases they scarcely 
attain the height of the hundredth part of an inch. The Hypnum , 
which often clothe the banks of brooks in shady places, or form 
small islets at the foot of willows and poplars, or attached to the 
trunks of these trees, are vigorous vegetable organisms which do 
not readily perish. The Fontinalis are small grass-like mosses 
which float in the middle of running brooks. The Sphagnums grow 
in marshy places, where they perform an important part in theforma- 
tion of bog turf. These aquatic mosses grow very rapidly, extend- 
ing their roots in such a manner as to occupy by degrees the whole 
interior of the pool which they occupy. Their thin and delicate 
tissues absorb more than sixteen times their weight in water ; and 
when they die they accumulate in the bottom of the water, and 
form with mud and the detritus of other plants a mixture which, 
when consolidated by time, is cut out in oblong squares, and under 
the name of peat-turf forms an important article of domestic fuel 
in some countries. 

The Polytrichum, commonly called the golden moss, is one of 
the most elegant of its kind ; it is larger than the common Mosses, 



AOBOGENS. 


’ 273 


and grows generally among heaths, In fir woods and bogs. Its 
principal stem creeps along the ground, throwing out from time to 
time adventitious roots, whioh penetrate the soil,' throwing out 
.branches to tile surface. These branches carry the leaves, are 
•narrow, lanceolate, or awl-shaped, and finely dentate or serrated 
on their edge ; imbricate in a spiral form round the stem ; the 
leaves of the lower part assume a reddish colour*at maturity. 



Fig. 836. — Polytrlchum. 


In Fig. 336 the stems terminate, as we see in Nos. 1 and 2 , by 
a long reddish filament carrying a pointed or cone-shaped cap 
composed of silky hairs, disposed longitudinally, and of a bright 
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yellow colour. If this oap is raised (see No. 6) we see that it is 
the cover of am urn-shaped vessel! which contains a prismatic body 
(No. 9) finished with a species of covering (No. 8), seated upon 
a small ledge which is circumscribed by a very thin ridge of greyish 
eokmr. Held horizontally! the ledge is composed of s m all pointed 
teeth curving towards the interior! and connected by a horizontal 
skin. There are Sixty-four of these teeth. As to the interior of - 
Jhe prismatic body, it is hollow, and encloses a multitude of small 
greenish granules, perfectly free, and which make their escape with 
great facility when the urn bursts. , 

There is every reason to believe that these granules reproduce 
the , species by germination. There are certain other seeds, but 
their organisation is so simple, and show so little, resemblance to 
the seeds of the higher orders of plants, that they are called spores . 
These are enclosed in the interior of a membranous sac, wl^ch 
covers the walls of the prismatic body, and adheres to a central 
axis called the columella. This prismatic body, in fact, is the urn 
of the mosses. The free edge of the urn crowned by the teeth is 
the peristomium ; here the peristome has sixty- four teeth. The 
covering reposing on the peristome bears the name of operculum. 
The cap of yellow hair which shelters the urn almost entirely is 
the calyptra. Finally, the filament which contains the stem and 
supports the urn is the theca. Of this nomenclature. Dr. Lindley in 
the Outlines of Botany remarks, that to the uninitiated it requires 
explanation, otherwise it might be supposed to apply to some vegeto- 
animal. “ The calyptra,” he says, " may be understood to be a 
convolute leaf ; the operculum another ; the peristomium one or 
more whorls of minute flat leaves; and the theca itself, the excavated 
distended apex of the stalk, the cellular substance of which separates 
in the form of sporules.” 

This urn, then, results from the development of a smaJJ apparatus 
bearing a strong resemblance to a long-necked bottle, which is 
traversed very perceptibly in its entire length by an open canal, 
expanding at the summit in such a manner as to present some 
analogy with the pistil of plants of higher organisation, and which 
has been called an archegonium . At first many archegones are 
enclosed in the terminal rosette of the stem (as in 3 and 7, Fig. 336), 
but only one of these is ultimately developed .into the urn borne at 
the summit of the theca. 
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The appearance of these arohegones is contemporaneous with 
that of the fertilising apparatus which makes its appearance in 
the centre of the terminal rosette of the different urn-bearing 
stems. The Polytrichum are then diceceuus. These supposed 
fertilising organs consist of small greyish elongated bodies J[as 
represented in 4, Fig. 391). They are more or less spindle-shaped, 
and they*are accompanied by cylindrical fillets, called parapAyses, 
or cellulose sacs, which open from above, leaving their contents to 
escape by abrupt jerks at given moments until the organ is com- 
pletely emptied. 

When the matter thus ejected is carefully examined, it is found 
to consist of a tissue very distinctly resembling rings of mail, in 
which each cell encloses a small body rolled up into a ball, with a 
very perceptible swelling upon one point of its circumference. 
These little bodies are in a continual state of rotatory motion ; the 
tissue which contains them dissolves quickly on contact with water. 
The little sac, which is called the ardheridium, becomes flat and 
dry after the emission of the movable corpuscles which it contains. 
These are antkerozoids. 

We have said that the appearance of the archegonium is con- 
temporaneous with the antherids. Whatever difficulties may appear 
to oppose themselves to the idea that these antherozo'ids become 
archegones, it is impossible to deny that such transposition takes 
place, for on the archegones of certain mosses living antherozo'ids 
have been found which had already traversed one-third of the 
length of the neck. 

It follows, therefore, from the structure of the archegonium and 
antherids, and from the curious observations which havo been 
recorded, that there is now little doubt of the sexuality of these 
little plants. This is further confirmed by the fact on which 
Hedwig founds his principal argument, namely, that in the diao- 
ceous mosses the archegones arrive at maturity when individuals 
furnished with antherids grow in the same neighbourhood. 

Filices, or Ferns. 

In their most graceful type — the Tree Ferns — this order of 
Acrogens rivals the most beautiful Palms. When they have 
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attained a height of A**y or fifty fart their stems form a noble 
cdlnnub some fiye orf Uk inches thick. from the snfinhit of which 
floWs a paaioki of pinnate leaves intersected by a thousand moiaons, 
the- terminal tuft which crowns tfie summit of the trunk curving at 
d^mes into a sort of cross, whose graceful curve adds greatly to 
fhd elegance of the tree, 'fheir chief anatomical peculiarities are 
as follows : — _ a 

The leaves are termed fronds, and they bear the organs of 
fructification in little cups or receptaoles on the edges, or on the 
under surface, in the form of little masses of granules, termed sort, 
consisting of a containing organ termed sporangia, theca, or cap- 
sules, surrounded by a ring termed gyrus, or annulus, and a number 
of contained cells termed spores, or spondee, from which the new 
plant is produced. The foot-stalk of the leaf or frond is called a 
stipe, and consists of bundles of bare woody fibre and soalariform 
vessels, connected together by cellular tissue, which pass down 
into the stem under the bark, forming the zones of the wood. In 
the Tree Fern the rind or bark consists of one or two layera of 



Fig. 887.— Stem and section of a Tree Fern. 

cellular tissue, and is marked from top to bottom by the' cicatrices 
left by the fallen leaves (Pig. 337, a). These cicatrices occur 
irregularly and at considerable distances apart near the foot of the 
tree, but at regular distances and almost close together towards the 
su mmit of the stem, showing that its leaves are produced at the 
top and jjp successive clusters, and that the trunk has increased in 
height after the fall of the leaf. Again, a large portion of the 
transverse section of the trunk is seen to consist of cellular tissue ; 




Plato II.— The Arborescent Fern of Brazil. 


and through this the wood pasaes».the oyafe yb^ g occupied by a 
mass of scalariforimduot, so tailed froift" : |fe>n)|p* liTiiiini.i which itq 
perpendicular sides and traosVerte |fc to the sides and 
rounds of a ladder. Shis form .of tjffljft is interrupted by huge 
spiral Vessels ; the wood is also arranged in cirotes, or bundles, wi t h 
a wavy outline^ hut only near to the bark. These circles seetii to 
he senttdovn fronwthe fronds, and as the fronds surround th^stem, 
the bundles emit down from them lie side by side until they form a 
oircfo. The^e is a peculiarity in the grdwth of the Tree Fern, that 
the fiierval between the cicatrices enlarges as the tree increases, 
showing thatf the stem of the tree increases in height not only at 
the apex for the time being, but 
afterwards in' the body of the 
trunk. * 

The mode of germination in 
the Ferns seems to be this : — 

The sporule, after extrusion 
from the sporangia, bursts its 
envelope and emits a leafy ex- 
pansion from its centre, which 
subsequently forms a byd and 
then a plant. Plate II. repre- 
sents the Arborescent Fern of 
the Brazilian forests. 

In our climate these Aero gens 
are for from presenting the 
dimensions which they attain 
in the tropics. Our Ferns are 
only perennials, with a short 
rhizome or spreading roots, 
whose leaves rarely exceed four 
or five inches. Even in the tro- 
pics and in the southern hemis- 
phere the Hymenophyllceum 
and Trichomanea (Fig. 338), 
which grow only in humid n«. rn-ttichomwe. teebuetam. 

places, at the foot of old trees, or upon rocks bathed in ruiming 
brooks, are generally of small size. The delicate leaves are desti- 
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la order to Study more closely the structure of a fern, let ns 
‘examine the Nephrodium Jilix-mas., commonly known as the 
fern (Fig. 339). 

This plant is oommon'in the woods and sterile places. It carries 
■upon its subterranean stem, which creeps along horizontally, cer- 
1 tain reddish scales. The leaves are large, petiolate, and much 
intersected. On the under surface of the leaves, or of what has the 
appearance of leaves, and which, as already stated, are called in 
the language of botany, frondt, we find little rounded, or, rather, 
kidney-shaped projections. Each of these projections are formed 
by groups of s m all bodies, yellowish green at an early age, brown 

Fig. 849.— Sporangia of the Fig. 843.— Dehiscence of 

Male iem. the Sporangia. 

at their maturity, and which are covered by a thin greyish 
pellicle. Each group of these little bodies or sporanges bears 
the name of sari; the pellicle which covers them is called the 
indusium. Fig. 341 is a greatly magnified representation of the 
organs which occur on the lower surface of the fronds of the male 
fern. 

The sporanges or capsules (Fig. 342) are pedicellate cellulose 
sacs, furnished on their circumference with an almost entire circle 
of cellules, larger and thicker than the other parts of the wall. 
These cellules form a sort of ring, which by growth, or by certain 
hygrometric changes, seem to determine the irregular rupture 
of the walls of the capsule (Fig. 343), and by these movements 
pour out a number of egg-like irregular globules, which were 
long considered to be the seeds of the plant, and were called 
spores • But this assimilation is ascertained to be absolutely 
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opposed to the facts. In the diverse genera which constitute 
the great family of Ferns, the apparatus under consideration has* 
very different functions. 

In the Polypodacece the rounded sori arb destitute of indusium. 
In Pteri8 it extends along the edge of the frond, and opening 
from the inner side, protects the sori. In Scolopendrium, the son, 
approaching by pairs, are protected by an indusium, which is to 
all appearance bivalve, and disposed in oblique lines. In Osmunda 
the capsules form terminal clusters upon the nervures of the 
upper parts of the frond, contracted and modified, and often 
destitute of the ring as an indusium. 

The reproduction of *fems has been closely studied in our days 
by Herr Nsegeli, a distinguished German phytologist, and still 
more recently by Herr Leszcyc-Suminski. We shall followThe 
curious observations of botanists in their revelations of the strange 
mode of reproduction among the ferns, remarking, however, that 
the investigations of Mr. Henfrey and other observers, English 
and foreign, of high reputation, while confirming many of 
Herr Suminski’s observations, draw other inferences from them, 
M. Thuret, a highly judicious guide, preferring to suppose that 
the true fructification of these plants still remains to be dis- 
covered. 

It had long been known that the so-called spores of ferns were 
susceptible, in favourable conditions, of germinating and repro- 
ducing the original plant, and this is the generally received idea 
of its development: the capsules or sporanges are considered to 
be -the female organs; and the male organs are supposed to be 
found in the hair-like glandular filaments found in their vicinity. 
Some new and remarkable observations, however, have shown 
that the phenomenon was not so simple as it was thought. The 
structure of the body which was supposed to be the ni^le organs 
did not correspond with the antherids of other cryptogams. 
Neither had the presence, of antherozoids confirmed the terms 
assigned to them. In short, nature has neither placed the 
antherids of the ferns in the middle of the sorus, nor upon the 
pedicels of the capsules. Contrary to the provisions ‘demanded 
by theory, it' is upon plants in procees of germination that w,e find 
th^se organs ; upon individuals which have only tieen in existence 
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for a few weeks, and which, still consist of only a small number 
of cells. For this most important discovery we are indebted, 
in the first place, to Herr Naegeli, and it was confirmed some 
year later by the observations of Herr Leszcyc-Suminski. 

If we follow the germination of a fern-spore with Herr S uminski , 
we find that its external membrane, resistant and coloured, is 
broken, and by the opening thus formed in the external membrane 
issues, in the form of a sort 
of tube, certain cellules re- 
producing and multiplying 
themselves at the extremity 
of the tube. From this 
results sometimes a 
foliaceous expansion, 
heart-shaped, in the form 
of a pear (Fig. 344, a), 
whose dimensions in Pteris 
sendata may be an eighth 
of an inch by a tenth. In 
the upper part of this small 
organ or j prothallium would 
# appear in due course the 
root or radicle, then the 
antherid , and finally the ar- 
chegonium would appear. 

The afitherids are small 
cellular mamelons, formed, 
according to M. Thuret, of 
three cellules superimposed 
on each other, as in Fig 
345. In the young antherids 
(a), says this botanist, the 
second ring-like cellule, is only filled with a greyish granulose 
matter; by degrees, small sperical bodies are seen, which are 
the antherozoids. As these develop themselves the central cavity 
increases in volume, and presses strongly upon the walls of the 
peripherio ’cellule. Finally the time comes when the pressure is 
so great that tffe antherid is suddenly burst; the uppermost 



Fig. 344 

central cavity, surrounded by the 
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cellule, which had served as a covercle or lid to the central 
cavity, u broken, or is occasionally spelled through the fracture 
at the cuticle (Fig. 346), the antheroaunda being expelled at the 
same time. 

At the moment of their expulsion the antherozoids present 
themselves in the form of little greyish spherical vesicles, whose 
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contents are very indistinct (Fig. 347). At first they are im- 
movable ; but after some minutes they begin to unroll themselves 
suddenly, and dart into the ambient liquid With intonceivable 
rapidity. They now turn themselves with gyratory movements, 
whioh are sometimes continued without interruption during one, 
and even two hours. If a drop of iodine is added under the 
microscope, these movements are suddenly arrested. Their body, 
twisted and contorted, forms a sort of spiral ribbon ; k is besides 
imperfectly defined about the extremities. The locomotive organs 
of these strange bodies consist of bundles of atfort oils, in great 
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numbers, forming a sort of crest, which emanates from the anterior 
part of the body. The number of these cils is sufficient to account 
for the extreme rapidity with which these «antherozoids move. 

These facts overturn all our notions as to the distinctions of 
animals and plants. Here are simple vegetable organs which 
seem to have the power of motion ; and if we reflect that on the 
other hand there are animals, as the sponge, corals, and adult 
oysters, which are altogether immovable, we may well ask which 
is the plant and which the aninlal P We can only reply that the 
distinctions which science is compelled to draw 
among living beings become impossible when 
we reach the confines of what is usually 
decollated the two kingdoms of nature. 

jRe female organs of the pfants whioh occupy 
our attention are less numerous than in the 
preceding orders ; a proembryo does not bear 
more than from four to twenty (Figs. 346 and 
348). They occupy the lower surface of the 
prothallium , but in front of the side of the iwiaterfi^minm. 
hollow ; each of them presents itself as a rounded cavity, plunging 
into the interior of the parenchyma, and communicating with 
the exterior by a sort of chimney, so to speak, formed by six- 
teen transparent cells disposed in fours, the one above the others 
(Fig. 348). • • 

We ought to remark here, that the two kinds of organs which 
have been described may exist at once in the same prothallium as 
in Fig. 346, or they may be distributed upon several, as in Fig. 344. 
They are, then, moneeceous or diasceous. As to the fact of the 
fecundation, it can no longer be contested. Herr Suminski has 
seen and figured the antherozoids in the interior of the cavity of 
the archegonium, and his observations have been confirmed by " 
other observers. 

Without entering into details respecting the development of 
the embryo vesicle in the interior of the cavity of the archegone, we 
may remark that we only see a single plant issue from the pro- 
embryo, as* if a sin gle archegone had been fertilised, or at least one 
only takes such a form as to hinder the growth of all others. 

To conclude/ the capsules which develop themselves on the 
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lower surface of the fronds of ferns are not fruit f as has been 
Assumed until lately ; nor are the spores enclosed in the capsules 
seeds. The male and female reproductive organ# are developed on 
a small and transitory cellular apparatus resulting from the ger- 
mination of the spores. 


Class III. — Khizogens. 

The Rihzogs are a most anomalous collection of spores, at once 
leafless and parasitical. They have the loose cellular organisation 
of Fungi, traces of a spiral structure among their tissues, with 
stem and root analogous to the thallus of Fungi, and probably 
partaking of their singular mode of growth ; their flowerttare 
like more perfect plants, and their sexual organs complete ; their 
embryo, without visible radicle or cotyledons, presenting the appear- 
ance of a spherical or oblong homogeneous mass, adding to a fungal 
mode of growth a perfect sexual apparatus. 


Bhizogeks. 


Ovules solitary, pendulous, one-seeded 


XXVI. Balanophoracea. 


XXVII. Cytin^ 
** M XXVIII. 


They are a singular class of parasitical plants, which have cellular 
scales iqptead of Jeaves, but with true flowers. They agree with 
Exogens in having sexual organs, and with the Fungi in the# 
presence of a mycelium, and in their parasitical habits, and in their 
fungus-like consistence. The Balanopkoracece are leafless root para- 
sites, with flowers, brown, red, white, or yellow, but never green, 
having underground stems, rhizomes, or tubers, from which spring 
erect simple peduncles. They are found on the roots of the vine, 
maple, and oak ; abounding in the mountains of tropical countries of 
America. The Cytinacea are parasitical on the roots of the Cislus 
of the south of Europe, and on the succulent Euphorbias of the 
Cape of Good Hope. Rqfflesiacea are stemless plants of the East 
Indies, the flowers of which spring immediately from the surfaces 
of the branches, and are immersed among the scales which represent 
leaves. 
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Glass IY. — Endogens, or Monocotyledons. 

Endogenous or Monocotyledonous plants are herbaceous, very 
rarely woody plants ; Emeus aculeatm being the only species with 
woody fibres indigenous to this country. Schleiden, 
in describing the peculiarities of Endogens, and 
the manner in which they differ from Exogens, 
says that all plants whose development proceeds 
from the interior to the exterior are either limited 
or unlimited in their growth. Woody fibre gene- 
rally assumes two different physiological phases : 

1, Of an extremely delicate tissue, capable of 
rafi& development, in which* new cells are con- 
tinually generated and deposited in two different 
directions, as in Fig. 349 ; namely, next the cir- 
cumference when the tissue is of a peculiar 
lengthened kind, with thick walls and liber ; and 
next the centre in the form of annular, spiral, 
reticulate, or porous vessels ; 2. Of woody cells, 
which form wood properly so-called. Up to a 
certain point the development of the vascular 
system is the same, but in Endogens the active 
skin and delicate cellular tissue suddenly change, 
the partitions of the cells become thicker, then the 
generating power ceases ; and when fully enveloped 
they assume a peculiar form, cease to convey 
any kind of formative sap, and all further de- ^f^nfog<I^ 
velopment of vascular bundles becomes impossible; and there- 
fore the production of woody bundles is limited. In Exogens, 
on the contrary, this tissue retains its vital function during the 
whole life of the plant. 

The general characteristics of Endogens are a fructification 
springing from a stem ; wood youngest at the centre ; cotyledous 
single leaves parallel, veined, permanent ; wood of the stem always 
conftoed, and indistinct in its fibre. 

Endogens consist of 1,420 genera and 13,684 species, whose 
germination is endorhizal, whose embryo has but one cotyledon, 
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whose leaves have parallel veins, and whose trunk is formed of 
bundle^ of spiral and dotted vesicles, guarded by woody tubes, 
whose bundles are arranged in a confused manner and reproduced 
in the centre of the trunk. Leaves and stem are here distinctly 
separated. Spiral vessels, breathing pores, and sexual organs free 
from complication. The palms may be considered as the typical 
form of Endogens ; the grasses are Endogens with hollow stem. 
Dr. Lindley divides the class into — 


Section l.— F lowers Glumacboub, with Imbricated, Colourless, or Herbaceous Scales. 


7, Gluhaia 


Having flowers composed of bracts, that 
is, imbricated, colourless, or herbaceous 
scales. In the two ftist orders the ovule is 
j ascending, the pistil compound} in the other 
* three the ovule is pendulous, the pistil sim- 
ple. The first approach the Palms ; and the 
: last, the Rushes, passing naturally to the 
'Bullruslies. 


8. Abals. 


9. Palmals. 


XXIX. Graminaoea, or gasses 
XXX. Cyperacea, or sedges. 
XXXI. Desvauxiace®, or bria- 
tleworts. 

XXXII. RestiaoesB, the tropical 
marsh plant* . 

XXXHI. SriocaulaoesB, or pipe- 


XXXIV. 
XXXV. 

V xx£vi. 

XXXVII. 


Section 9.— Petaloid Flowers, with Two Calyx or Corolla, or both, raked. 

# Flowers naked, furnished with true calyx 
or corolla, or both, having the sexes on dif- 
ferent flowers, with rudiments of the absent 
sexes present; embryo axtle. albumen 
mealy or flenhy, some altogether without 
albumen. Here we have the simplest 
structure of flowering plants, gradually 
approaching the Palms in the Screw-pines. 

' Flowers perfect, having both calyx and^ # 

corolla seated on a branched scaly spadix, 

- with a minute embryo lodged below the IXXXV11I. Palmace®, or palms, 
surface of a horny or fleshy albumen. Some 
k PalmPare hermaphrodites. 


n 


Pistiacesa, or duckweed 
Typhacese, orbullrushes 
Aracess, or arums. 
Pandanace®, or Screw- 
pines. 


10. Hydbals. 


( Floating water plants, with flowers per-} «r TTY 
Jfect or impel feet, usually scattered, notf 
| arranged on a spadix. Embryo axile, with- j 


Hydrocharidaceae. 

Naiadace®. 

Zosteraceee. 


Section 8.— Flowers with a true Calyx and Corolla 

UlRSBXUAL. • 

r Flowers unisexual, with true calyx and 
corolla, adherent to the ovary. Stamens 
three to Six, or more, all perfect seeds, with 
II. Nabcimals. - albumen. Some of the Brotnehaoea have 
the calyx free, but so fleshy and permanent 
as to have all the appearance of being 
, adherent to the ovary. j 

I lowers unsymmetrical. with one to five, 
stamens, some of which are petaloid ; Heeds 
w*th albumen; differs from Nardsaals in 
, having the veins of the leaves diverging, ' 


19. Amomals. 


1A Orchid Als. 


| including the Musa, Ginger Curcuman,Car- I 
V damoms, Cannas, and Calatheas. ' 

/: 


ADHERENT TO THE OVARY, 

XLIL Bromeliace®. 

XLIIL Taccaoe®. 

XLIV. Hremodorace®. 

XLV, Hypoxidace® 

XL VI. Amaryllidacea. 
XLVH. Ividacen. 


XLVITI. Musace®. 
XUX. Zingiberace®. 
L, Marentacffw. 


Flowers unsymmetrical; stamens, one to’ 
three; seeds without albumen; embryo, a 
aniid hranAo^neous body, destitute of visible 
tyledou. 




Jji» xsurmanmac 
LII. Orehidaoe®. 


Section A— Flowers with tbue Calyx and Corolla from the Ovary. 


14. XYBIDAL0. 


Flowers half herbaceous, tripetalous, and 
hypogynous, with copious albumen. Em- 
bryo axile, on a fleshy albumen ; m Phily- 
draoe® minute, on the outside of fleshy * 
albumen ; half emerged in Commelynacec ; 
l minute and outside in Mayace®. 


MV. Philydrace®. 
LV. Xyridace®. 
LVI, Commelynaee®. 
L VII. Mayace®, 
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' 1& JUXOALfc 


r The roahee have flower* herbaceous dry, 
and permanent, hypogynons, bisexual, scaly, 
•carious if coloured; albumen copious ; em- 
bryo, minute and undivided in the Bushes ; 
exile with a cleft on one side in the Oron- 
tiacea. 


LVm. Juncacea 
LIZ. Orontiacea. 


f Flowers hexapetaldd, succulent, wither- 

J ing, albumen copious. Perianth surrounded 
by a oalydne, involucres, inner bracts, co- 
loured, and petaloid in Oillieeiacea, naked 
and flat when withering ; anthers turned 
outward in Melanthacea, anthers turned 
inward in Liliacea; perianth naked; ciroe- 
nate anthers turned inwards in Ponte- 
V deracea. ) 


17 . 


Flowers, three, six petalous, hypogynous, 
with separate caroels, without albumen; 
sometimes bisexual ; many-seeded in Buto- 
macea ; few-seeded, simple, and axial, with 
solid embryo in Alismacea; flower acaly, 
few-seeded, simple, and axial, with large 
plumule in Junoaginacea. 


IX GOUeaiaeea. 
LXI. Melanthacea. 
LXH. Liliacea. 
LXIII. Pontederaoess. 


LXIV. Eutomacea. 
LXV. Aliamacea. 

LX VI. Junoaginacea. 


Glumaceous Plants. 

a 

So called from their flowers being composed of bracts and not col- 
lected in whorls, but consisting of imbricated colourless or herba- 
ceous scales. The grasses and sedges of which they consist constitute 
a very large proportion of the vegetation of the globe, covering our 
fields with verdure, and furnishing food for man and beast. They are 
provided with stamens and pistils, which are indispensable to the 
production of seeds, but there is scarcely a trace of calyx or corolla. 
This division of Endogens is thus distinguished : the Gramnacea by 
their roots, generally fibrous, their round, hollow, and prominently 
jointed stems, their slender, parallel ribbed leaves with slit sheaths ; 
the Cyperacece , or sedges, by their creeping roots, angular and 
solid stems, and inconspicuous joints ; thd Juncacece by their round 
tapering stems, and many-seeded capsular fruits ; the Eriocaulacea , 
by their angular stem and capitate inflorescence ; the Typhacece , 
by their erect tapering stem and densile spiked inflorescence ; 
and in the arums or Aracete, by their foliage dilated in A. macur 
latum, with scented leaves and succulent fruit in A. corns. 

The Graminaceje, or Grasses. — The important family of grasses, 
to which the Oat-grass belongs, supplies us also with Wheat, Rice, 

* Rye, Barley, Maize, and the Sugar-cane ; and constitute, besides, 
the grass of- our meadows and our hill-sides. The Oat is an annual, 
the lower stem of which forms a slfcrt rhizome, from which 
secondary stems e manat e : these are interrupted by brown in- 
flated nodes or joints, which become solid, whilst the parts inter- 
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vening between the knots are hollow tubes. From these knots 
spring tjie leaves. Their petioles form a split sheath on one side, 
which embraces the stem for some distance before spreading out 
into a very long slender leaf, traversed by parallel and simple 
veins, converging towards the summit. At the point where the 
leaf separates from the sheath, we find a small, whitish, membranous 
band, which appears to be a 
tinuation of the inner linin 
the petiole beyond the origin of ?<* 
the lamina of the leaf. In the 
accompanying engraving (Fig. 

350), of an annual grass, Poa 
annua, S is the sheathing petiole, called ligula 
(shoe-latchet), l a the lamina, n the tumid node, 
at which the leaf originates. 

The infloresence of the Oat is a loose, but ample 
panicle, displaying branches on all sides. If we 
examine more closely these little fructifying pen- 
dants, which from the delicacy of their peduncles 
oscillate freely to the breeze which skims over the 
surface of the field of oats, two pointed scales will 
be observed on the outside, almost equal in size, 
but one of which is inserted a little lower than 
the other ; this constitutes the envelope, protector* 
or glume of three distichous flowers, forming 
a little ear or spikelet (Fig. 352). The lower 
flower is fully developed, the second is smaller, and the third 
rudimentary and sterile. If we examine the lower flower, it 
is composed essentially of three stamens and a pistil. The fila- 
ments of the stamens are delicate, and the anthers, which are in 
the shape of an X, are loosely attached by the back. The pistil 
is composed of a shaggy, hairy ovarum, which surmounts the 
feathered styles. There is only one cell in the interior, contain- 
ing an unique and anatropal ovule. These essential organs are pro- 
tected by a system of two scales, the external or lowest of which 
bears upon its back a caducous and rigid filament, slightly bent, 
while the internal one, which is much smaller, is supplied with 
two lateral veins. This system constitutes the glume. In addition 
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to this we find on the outside of 
the exterior stamen two small 
collateral and fleshy bodies, which 
are designated a paleole. 

When the ovule has been sub- 
jected to the fertilising influence 
of the pollen-tubes, it is trans- 
formed into a seed, which presents 
this peculiarity, that it is blended 
firmly with the fruit by its in- 
tegument in such a manner as 
to constitute what botanists call 
cariopsis — a term used when the 
pericarp of an indehiscent seed- 
vessel is membranous, and ad- 
heres firmly to the integument, as 
in Fig. 351, which represents 
a cariopsis of Buck- 
le wheat (Polygonum Fa - 

JJ m*M\ f gopyrum ), which is 
< mSmj often confounded with 
Iffy the seed itself. The 
* greater part of this is 

Fig 361. composed# of a farina- 
ceous albumen. On the outside 
and beneath, a small distinct 
body is perceptible, sunk in the 
surface, and scarcely projecting 
from it. This is the embryo which t 
supported upon the albumen by 
it, forms a cushion-like enlarge- 
ment by the lateral expansion of 
the stalks. 

Wheat (Triticum sativum ), 
originally from Persia, has tri- 
floral spikelets ; their sides oppo- 
site the axis, and disposed, as we 
know, in ears. 





Fig. 35J —The cultivated Oat. 


U 
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Bice (Oryza satwd ), originally from India, presents a panicle of 
rigid and erect branches, with unifloral spikelets, the flower pre- 
senting six stamens. 

Maize {Zed) is moncoceous — that is to say, it presents both the 
sexual organs upon the same stalk. The flowers with stamens are 
disposed in a terminal panicle. The flowers with pistils have their 
spikelets close together, the lateral arm enclosed in a large spatha, 
which is nothing but the sheathing petiole of a Ifeaf deprived of its 
limb. The stigma of these pistils are thread-like and very long. The 
ensemble of these stigma is like a handful of long filaments, hung 
carelessly towards the earth like a tuft of hair. The names of 
Turkish, Spanish, and Guinea wheat and Indian com, which have 
been given to Maize, are quite fallacious, for it is indigenous to the 
tropics of Amorica. With the exception of Wheat and Bice, Maize 
is the most useful as well as the most universally cultivated of the 
grasses. Almost all Asiatics, Africans, and Americans use it as 
their chief nourishment. The Sugar Cane, another plant of the 
Antilles, furnishes us with sugar for domestic purposes. 

The Graminacese, in its 4,000 species, comprehends our most 
valuable plants for pasture, ^and all those which yield com ; their 
structure is the most simple of the higher forms of vegetation. 
Their stems constitute so many protecting sheaths to the rapidly 
growing shoots, and are clothed with alternate leaves ; the inflo- 
rescence comprehends a small number of stamens and a single seed 
enclosed in a thin pericarp ; the floral leaves, or glumes, are pre- 
sent in immense varieties in the different tribes, and form, with 
the number of stamens, texture, and sexual relations, very dis-* 
tinctive characters by which the several genera have been formed 
into tribes or families. Endlicher divides the 234 genera, of 
which the order consisted when he wrote (which is now increased 
to 291), into thirteen tribes, as follows : — \ 

* ( Spikelets 1, 2, 8-flowered, lower) 16 genera, containing the Bice 

I. OBYZBiS. 1 floret one palca, and neuter, the upper > plant and some other interesting 

( only fertile. ) species. 

( Spikelets hermaphrodite, 1, 2, 3-i Containing 21 genera, including 
II. PhalabidkjE. < flowered, glumes equal, palea hard-> Zen, the Maize plant, and some 

( ened and shining. ) pretty flowering plants. 


HI. Panxoeje. 


' Spikelets two-flowered, the lower in- 
complete ; glumes thin, often abortive ; 
pales coriaceous, awnless: compressed 
cariopsia. 


Containing 38 genera, varying in 
height from the minute to the tall 
.arborescent Panicura, which rises 
’to the height of a lofty tree in 
India, with a stem as slender as a 
goose quill. 
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IV. Stxpeuk. 


V. AgbostideA. 


VI. Abukdinbac. 


f Spikelets one-flowered, lower palea 
< rolled inwards, awn simple, articulated , _ 

^ at the bw, fruit inducted. J 


( Spikelets one-flowered; glumes and) 17 genera, including the Bent 
v pales two, membranous and herba- > grasses and many cunous genera 
( ceous ,* stigma sessile. ) of easy oulture. 


( Spikelet one or many-flowered, with 
9 the indications of an upper floret, 
j Florets surrounded with long hairs 
(.glumes as long as the florets. 


% 


13 genera, usually tall grasses, of 
reed-like appearanoe. Aranda do - 
nax is grown in France and Italy 
for fencing, vine-poles, fishing-rods, 
&o. « 


VII. PAPPOPHOBB/E. 

VIII, OhLOBWEjB. 

IX. AVKNE/E. 

X. FESTUCEiS. 

xr. Horde.*. 

XII. POTTBOELLEiE. 

XIII. ANDBOPOOONE/E. 


* \ 

j? ( 28 genera of insignificant grasses, 

_ f chiefly intertropioal. 


( Spikelets two, many-flowered, upper ) 10 genera of obscure and value- 

withering ; glumes and pales two, in- -less plants, including the curious 
( florescence panicled. J bearded Amphiphogau of Australia. 

, Spikelets unilateral, many-flowered 
(upper florets withering, glumes and 

< pales two, spikes panicled, glumes 

I permanent on the rachis, which is con- 
'tlnuous. * 

, Oat grasses; spikelets containing. 

(two or several perfect florets; pan- ) 28 genera, including the culti- 

< icle branching, open, rarely in clusters, > vated Oat and many other apecies 
f or spike-like ; glumes two, pales two, I of less interest. 

v and awned, awn doraal and twisted. ' 

i«oSSS*«filS57 Jiro'ElwHIfhl 

( Barley plants ; spikelet one, three,.. 

( nnd many- flowered, terminal floret I 8 genera, including Wheat (7W- 

< withering; glumes two, sometimes >tirum). Barley (JJurdeum)^ Rye- 
I absent, pales two, ovary hairy, inflor-i grass (Solium), Kyc. 

'“escence spikefl. ' 


Spikelets one, two, rarely three-} 13 genera, generally of insigni- 
flowered; infioresence spiked, lodged in f fleant grasses, including lYtpsrt- 
j the hollows of the jointed rachis, f rum, the forage grasses of the 
(glumes one or two. ) West Indies. 


X 


{ Spikelets two-flowered, lower floret ) 32 genera, including the Sugar- 

incomplete, poles transparent, and > rane (Saccharum ), and many pretty 
thinner than the glumes. ) grasses cultivated in hothouses. 


The vast family of Endogens is universally diffused. “ Agrostis 
algeda was found by Phipps on Spitzbergen,” says Babington. “ On 
the mountains of the south of Europe Poa disticha and other grasses 
ascend almost to the snow line ; and this is also the case on the 
f Andes with P. dactyloides , Dryeuxia rigida, and Festuca l)asy - 
antha.” Their different dimensions ai;e equally striking. Some 
species of Bambusa are 50 to 60 feet high ; in these islands we are 
better acquainted with them as forming the compact grassy turf 
of our meadows, lawns, and hayfields. 

It would be impossible to exaggerate the importance of this great 
family of plants. Most of them contain abundance of wholesome 
faecula, and comparatively few of them are objectionable, although 
the cereal grasses only are cultivated for human food. Those 
reckoned deleterious may be briefly enumerated. Lolium temulentum , 
a common weed in many parts of Britain, is said to be injurious to 
cattle. Bromm purgans and caiharticm are emetic and purgative. 
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Bromus mollis is also unwholesome ; and Festuca quadradentata is 
said to be poisonous. Molinia varia is also injurious to cattle. Tte 
most esteemed^ pasture grasses are Lolium perenne, Phleum and 
Festuca pratensis, Cynosurus cristatus 9 with several species of Poa 
and Dwarf Festuca , to which the fragrance of the sweet V ernal Grass 
j [Anoxanthum) add their fine aroma. 

The Cyperaoeje (Sedges) are Grass-like herbs, of solid angular 
stems, sometimes terminating at the base in conns or tubers, with 
narrow, tapering leaves wrapping round the stem, but without the < 
slitting sheath. The flowers are imbricated solitary bracts, without 
calyx, the lowermost of which are often empty, very rarely enclosing 
other opposite bracts at right angles with the first, called glumes. 
There is no diaphragm at the articulations; the seed has its embryo, 
lying in the base of the albumen, within which its cotyledonous 
extremity is enclosed. 

The Sedges are found in ditches, marshes, and running streams, 
heaths and forests, on the sands of the seashore, and on the tops of 
mountains. In Lapland, according to Humboldt, they are equal 
to grasses in number ; but from the temperate zone to the equator 
the proportion decreases. ' As we approach the equatorial regions 
the character of the order changes — Carex Stirpus and Schamus 
give place to the Cyperacea and' other analogous genera. On the 
banks of the Nile, and in many parts of Arabia, the Papyrus 
antiquorum grows, of which boats, paper, and ropes are made ; and 
P. corymbasis is equally Useful in India, where it is manufactured 
into matting for rooms ; while Cyperus textilis makes a kind of 
rope much used in the East. 

Of the remaining orders constituting glumaceous plants the 
Desvatjxiaceje consist of genera of small tuft-like herbs, dis- 
tinguished from the Sedges by their ovaries, which are variable in 
number and distinct from each other, ranged round 4 common 
axis, as in the Ranunculus. They are insignificant plants of the 
South Sea Islands and Australia. 

The Restiaceje Are herbaceous under shrubs, with naked stems, 
or protected by slit sheaths, flowers in spikes, separated by bracts 
and generally unisexual. They are distinguishable by their pen- 
dulous seed and lenticular embryo at the extremity of the seed 
opposite to the umbilicus, by their thin stamens placed opposite the 
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uiuer glumes, their simple unilocular anthers, their glumaceous 
flbwers, and their membranous sheath between the glumes and the 
ovary. They are natives of the woods and marshes of New Hol- 
land and South Africa. 

The Eriocaulaceje are perennial marsh plants with cellular 
spongy leaves sheathing at the base, very minute capitate and 
bracteate flowers. Glumes two, and unilateral, a membranous tube, 
anthers two-celled, and in the Xyrids a perfect corolla, connect- 
ing them with the higher organised Endogens. They are 
chiefly aquatic, two-thirds of them natives of tropical America, a 
sixth are Australian, and the remainder North American. One 
species is found in the Island of Skye. 

Passing over many Endogens of secondary interest, the several 
orders of which are enumerated in the brief summary we have 
given of them, we reach the Palms, the culminating point of 
vegetative power in Endogens. 

The Palma ce^e are for the most part trees of gigantic growth, 
always forming wood and occasionally reaching dimensions alto- 
gether unknown among other plants. The Calami or Rotans, for 
instance, according to Humphries, are sometimes 1,200, and even 
1,800 feet long, rising to the tops of the highest trees and falling 
again. The Palms occupy their place in the first ranks of vegetation 
as much by the majestic beauty §,nd elegance of their appearance, as 
for their services to the inhabitants of the tropics, to whom they 
furnish at once bread, oil, and wine. Let us examine the Date 
* Palm as a type of this vegetable group. 

This beautiful tree (represented in Fig. 353), which has 
deservedly received the name of the Prince of Vegetables, raises 
its straight and column-like stem from eighty to ninety feet. It 
is crowned by an ample tuft of from forty to fifty leaves, whioh 
sometimes attain the length of ten or twelve feet, floating from the 
summit in rigid, linear, lanceolate, sword-shaped folioles, each 
arranged like the fringes of a feather.* From the axils of the 
leaves issue (joriaceous spathes of a single piece/ which opens on 
one side and permits the passage of long branchy panicles, which 
ultimately bear small flowers, which are generally male on one tree 
and female on another, for it is to be noted that the Date Palms 
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are disoceous trees, and it is well known that in order to produce 



Fig. 863.— The Date Palm. 

fruit from this tree, it is usual to have recourse to artificial impreg- 
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nation of the female flowers, a practice which has t been carried on 
’from the earliest times in the countries where the date is cultivated. 
The male flower of the Date Tree is borne on a very short sepalous 
calyx ; has a thin petalous corolla much larger, with six stamens, 
furnished with long linear anthers, the tWo cells of which open 
themselves from within by two longitudinal slits. 

The female flowers present a double floral envelope, each whorl 
of which is formed of three pieces, forming three distinct pistils, 
each surmounted by a stigmata in the form of a hook. 

Of* these three pistils one only develops itself, ripens, and 
becomes an elongated, ovid berry, with a slight epidermis of a 
yellowish red, a solid and slightly viscous pulp, and an endocarp 
represented by a slight pellicle enveloping the nucleus, which is the 
seed. This seed is cylindrical, growing thinner at its two extremi- 
ties, deeply grooved in its whole length on one side, and presenting 
in the middle of the other a small circular depression — an oper- 
culum, which is destined to fall out at the moment of germination 
to let out the radicle germs, in the manner described in the chapter 
on Germination, in speaking of the Indian Shot. In short, this 
operculum corresponds to a little hollow where the germ is placed 
in such a mtnner that its great axis (if one can speak of the great 
axis of such a little thing) is perpendicular to the surface of the 
seed. It will be seen, in conclusion, from Fig. 354, which gives a 
representation of the seed of a Date, that it is almost entirely 
composed of a hard horny albuminous substance, the 
thick walled cells of which are filled with albuminous 
and fatty matter. 

The Date Tree, indigenous to Arabia and the north 
of Africa, is pre-eminently the tree of the oasis of the 
desert; that which, according to the allegorical language, 
of* the Orientals, plunges its foot into the water and its 
head into the fires of heaven. It is planted as an 
ornamental tree in Corsica, Sardinia, and in the north 
of Italy, but it does not ripen in these countries, or only 
imperfectly. By incisions in the trunk of the Date 
Palm a sweet liquid is obtained which is called the milk 
of the P alm Tree, which after being subject to fermenta- 
tion takes a vinous flavour. When distilled, this liquid furnishes 
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a yery pleasing alcohol The stem of the same tree supplies the 
natives with their wood for firing and construction, its leaves are 
employed to roof their houses, and from its folioles negroes manu- 
facture baskets, mats, hats, &c. The compass of this work will 
not permit us to give the history of the different species of Palms, 
which are so numerous and so interesting, from their structure, 
beauty, and utility. We must confine ourselves to the mention of 
those whose form is the most remarkable. 

The Cocoa-nut Tree ( Cocos nucifera) is an inhabitant of the 
whole torrid zones, chiefly in the neighbourhood of the seas. It 
rises to the height of a hundred feet, and is surmounted by a crest 
of pinnated leaves resembling a bunch of feathers about twelve 
feet long ; the fruit is a drupe as large as the head of a man, 
with a fibrous mesocarpe and a bony endocarpe ; the seed is 
almost entirely formed of a fleshy white albumen ; in the interior 
the centre of this albumen is occupied by a clear liquid, an agree- 
able and refreshing beverage, a sort of vegetable milk. A fixed 
oil is obtained from the Cocoa-nut Tree ; every part of the tree, in 
short, is useful to man, either to clothe, feed, or shelter him. 

We borrow from Bonifas-Guizot’s Botany for Youth the follow- 
ing passage, which, whether allegorical or the expediences of an 
actual traveller, gives with some piquancy an idea of the infinitely 
varied advantages which the inhabitants of tropical countries draw 
from the Cocoa-nut Tree and its products : — “ Imagine a traveller 
passing through one of these countries, situated under a burn- 
ing sky, where coolness and shade are so rare, and where habita- 
tions, in which to take the repose so necessary to the traveller, 
are only to be found at considerable distances. Panting and 
dispirited, the poor traveller at length perceivos a hut surrounded 
by some trees with straight, erect stems, surmounted by an im- 
mense tuft v of great leaves, some being upright and the pthcrs 
pendent, giving an elegant and agreeable aspect to the scene. 
Nothing else near the cabin indicates cultivated land. 

" At this sight the spirits of the traveller revive ; he collects 
his strength, and is soon beneath. the hospitable roof. His 
host offers him a sourish drink, with which he slakeff his thirst : 
it refreshes him.. When he has taken some repose, the Indian 
invites him to share his repast. He serves up various meats, con- 
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tained in a brown-looking vessel, smooth and glossy ; be serves 
eflso some wine of an extremely agreeable flavour. Towards the 
end of the repast his host offers him certain succulent comforts, 
and he is made to taste some excellent spirits. The astonished 
traveller asks who in this desert country furnishes him with all 
these things. * My cocoa-nut tree/ is the reply. * The water I 
presented you with on your arrival is drawn from the fruit before 
it is ripe, and some of the nuts which contain it weigh three or 
four pounds. This almond, so delicate in its flavour, is the fruit 
when ripe. This milk which you find so agreeable is drawn 
from the nut ; this cabbage, whose flavour is so delicate, is the top 
of the Cocoa-nut, but we rarely regale ourselves with this delicacy, 
for the tree from which the cabbage is cut dies soon after. This 
wine, with which you arg so satisfied, is still furnished bjr the 
Cocoa-nut tree. In order to obtain it an incision is made into the 
spathe of the flowers. It flows from it in a white liquor, which is 
gathered in proper vessels, and we call it palm- wine ; exposed to 
the sun, it gets sour and turns to vinegar. By distillation we 
obtain this very good brandy which you have tasted. The sap 
has supplied the sugar with which these preserves are sweetened. 
These vessels and utensils have been made out of the shell of the 
nut. Nor is this all : this habitation itself I owe entirely to these 
invaluable trees ; with their wood my cabin is constructed ; their 
leaves, dried* and plaited, form the roof ; made into an umbrella, 
they shelter me from the sun in my walks ; the clothes which 
cover me are woven out of the filaments of their leaves. These mats, 
which serve so many useful purposes, proceed from them also. 
The sifter which you behold was found made to my hand in that 
part of the tree whence the leaves issue ; with those same leaves 
woven together we can make sails for ships ; the species of fibre 
that envelops the nfft is much preferable to tow for caulking 
ships ; it does not rot in the water, and it swells in imbibing it ; 
it makes excellent string, and all sorts of cable and cordage. 
Finally, the delicate oil that has seasoned many of our meats, and 
p that which bums in my lamp, is Expressed from the fresh kernel/ ” 

1 The stranger would listen with astonishment to the poor Indian, 
who, having only his Cocoa-nut tree, had nearly everything which 
was necessary for his existence. When the traveller was disposed 
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to take his departure, his host again addressed him: “I am 
about to write to a friend I have in the city. May I ask you to 
charge yourself with my communication f ” “ Yes ; but will your 
Cocoa-nut tree still supply you with what you want P” “ Certainly,” 
said the Indian; “ with the saw-dust from severing the leaves I 
made this ink, and with the leaves this parchment ; in former 
times it was used to record all public and memorable acts.” 

In the great conservatories of Kew, of the Museum de Paris, 
and of St. Petersburg, magnificent specimens of Palms are culti- 
vated, which flourish there and fructify frequently. One of these 
is shown in Fig. 8, one of the two species of Chamcerops humilis 
which decorate the entrance to the J ardin des Plantes at Paris. This 
species is indigenous to the south of Europe ; the others belong 
almost exclusively to the torrid zone, and to the warmer regions 
of the temperate zone. The species of Chamserops are numerous 
in India, and the Indian Archipelago. They swarm in equatorial 
America, but are comparatively rare on the African continent in 
consequence of the long periods of dry weather to which the 
climate is subject. Another species of Palm, extremely well 
known in Central America, and which forms immense forests in 
Brazil, is the Mawritia Jtexuom, represented in Fig. 355. 

The Avoira Palm ( Elais (ruineemsis) is a magnificent tree, 
originally from Guinea, from whence it has been transported to 
Asia and America. Its fruit, which is about the sias of an olive, 
is of a golden yellow, and filled with a liquid oil known under 
the name of palm oil, which serves for the manufacture of soap, 
and is imported to Europe for that purpose, being one of the 
principal objects of exportation from the east coast of Africa. 

The Sago Tree (Sqgus rkumpkii ), originally from the Malacca 
Isles, contains in its often voluminous stjjp a very nourishing 
fecula ; but the finest sago is said to be prepared froiqi S. Icevis 
and genuina. 

The Arec Palm (Areca catechu), indigenous to India and Ceylon, 
furnishes a highly valuable ce^echu. The albumen of its seed, 
cut up in slices, powdered with chalk, and enclosed in a leaf of 
the Betel tree, is much used by native Indians to facilitate 
digestion. Another species of Arec (Areca oleracea) is par- 
ticularly esteemed for the excellence of its large and tender 
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young shoots, commonly known under the name of the Palm 
Cabbage. 



Fig j 65 — Mauntia flexuoea 

The Rotang ( Calamus ) has a slight stem, -few or no leaves, but 
climbers, by means of which it sometimes extends itself along the 
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whole length of a tree, passing from one branch to another for 
a length of 1 9 500 to 1,800 feet ; from this tree the polished and 
flexible canes are made, known by the name of Malacca canes. 

The Geroscyle of the Andes ( Ceroscylon Andicola), the trunk of 
which in Persia rises to a height of 200 feet, produces a wax, 
which exudes from its leaves and from the base of its petioles. 


The Narcissals. 

Passing over the Hydrales, which are represented by the 
HydrocharidaceflD, — floating water plants with exalbuminous seeds 
and declinous flowers ; natives of fresh water in Europe, North 
America, and the East Indies ; — the Naiads, inhabiting both fresh 
water and the ocean, in which traoes of the great class of Thai- 
logens are still observable ; — the small perennial Tricoredaceje, 
with creeping rhizome and simple erect and cellular stem ; — the 
Torteraceje, or sea- wracks, whose habitat is the bottom of the 
ocean in the Mediterranean and the Indian Ocean, — we reach the 
Narcissals. 

The Narcissals are distinguished from all preceding Endogens 
by their short stem, rigid channeled leaves, often covered with 
cubicular scales, spinous points, and flowers of gay colour, borne 
in racemes or panicles in the Bromeliaeece , of which the most 
remarkable species is the well-known Pine-apple, celebrated for 
the sweetness and aroma of its fruit. 

The tuberous rooted Taccaceas are large perennial herbs, found 
in damp woods in the hotter parts of India, in the South-Sea 
Islailds, and in the tfopical parts of Africa. The Hasmodoraceas 
are herbaceous plants, with fibrous perennial roots, and perma- 
nent sword-shaped leaves and woolly flowers ; natives chiefly of 
North America, the Gape of Good Hope, and Australia. The 
Hypoxidacseje is an inconsiderable order of herbaceous plants, 
with tuberous or fibrous perennial roots, natives of the Gape of 
Good Hope, Australia, the East Indies, and tropical America. 

The Amaryllidaceje are generally bulbous plants, occasionally 
fibrous rooted, w'ith a tall cylindrical woody stem, ensiform leaves 
with parallel veins, -.-singularly elegant plants, wh\ch have long 
been the favourite inhabitants of the greenhouses. The order 
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includes the Daffodil, the Belladonna and Guernsey Lily, the 
showy Brunsvigias and Blood-flowers (Hcemanthus) of the 
Cape of Good Hope, and the American Aloe — all characterised 
by their six stamens, a brilliantly coloured flower, and inferior 
ovary. With all their beauty, however, there is no family of 
plants possessed of more noxious properties. The viscid gum 
drawn from the bulb of Hcemanthus toxicarius is used by the 
natives of South Africa to poison their arrow-heads. The common 
daffodil and snow-drop contain an acrid principle which renders 
them emetic. The flowers of Narcissus (pseudo-Narcissus) are 
not only emetic, but a dangerous poison. On the other hand, 
many of them possess fine medicinal properties, and from the 
succulent root of Alstrcemera palida * line arrow-root is prepared. 
Others of the tribe, as Bomarea salsilla , yield a substitute for 
sarsaparilla. The American Aloe (Agave Americana ), which ac- 
cording to gardening fable only blooms once in a hundred years, 
forms an impenetrable fence with its hard spinous leaves, while 
its fibre forms excellent cordage after being steeped in water for 
some time, and the succulent substance beat out of it. In 
Mexico, where the aloe is extensively cultivated, sap of an 
agreeable sourish taste is drawn from it by cutting out the inner 
leaves just before the flower-scape is ready to burst forth. This 
sap, when fermented, forms a vinous beverage, resembling cider, 
called 4t pulque,” while by distillation a very intoxicating liquor 
is made from the pulque. This sap yields a very considerable 
revenue to the State. 

The Iridacejb connect the Narcissals with the Plantains and 
Bananas, or Amomals; the chief external distinction between 
the two being a singular change in the development of the foliage. 
In the Narcissals, and especially in the Iris and Gladioles, the 
leaves are long, slender, and sword-shaped, with the veins running 
in parallA lines converging to the apex ; but in the Musaceao and 
other Amomals, the veins run perpendicular to the midrib— a 
divergence which gives to the foliage a totally different character. 

The Irids are herbaceous Endogens, in which the exterior 
envelope of the flower or the calyx is composed of three stamens, 
with the anthers turned outward, and opposite to them three 
richly-coloured sepals, recurving outwardly, as shown in Fig. 356, 
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where 8 8 8 represent the three reflexed or bent-back riohly- 
coloured sepals, and p p p the erect petals at the summit of the* 
flower. These six divisions, which are free in the young plant, 

and arranged in two rows, are 
afterwards united, and form a 
perianth of singular appear- 
ance, taking a tube-like form 
towards the base. On depress- 
ing the sepals, three stamens 
with broad flattened filaments 
and elongated anthers, bifur- 
cated in the form of an arrow- 
head, are observed opening in 
two longitudinal grooves filled 
with voluminous pollen seeds. 
These stamens, which are at 
first completely independent 
of the perianth, are united 
in the adult state to that organ. 

Petals and Sepal* of the Ins. Th© pistil Consists of an 

inferior ovary united to a style attached by its base to the foot 
of the tube of the perianth, and terminating in three petaloid 
stigmatiferous leaves. The ovary presents three cells, enclosing 
numerous ovules attached to its middle, or 
anatropally disposed in two series placed at 
the internal angle of each cell. The fruit 
is capsular, and opens into three distinct por- 
tions, divided by valves at the centre. Fig. 
357 shows this loculicidal dehiscence, the valves 
with the sept® in the centre, each valve being 
formed of the half of the contiguous carpel. 
The seeds being horizontal and fattened, 
present a straight embryo placed in an axis of 
CflpBde^ftte Iri*. fleshy albumen. 

The Iris has a thick, branching, fleshy, horizontal phizome, a 
simple or branching stem. The leaves are for the most part in 
fasciculate radicles folding longitudinally, and attached nearly in 
their whole length by the two halves of their internal face. The 
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central veins correspond with the outer edge. The cauline leaves 
are alternate and sheathing. The flowers form a sort of composite 
cluster, which are of great volume, and exhale a most agreeable 
odour. 

The genera are numerous, inhabiting all the temperate parts of 



Fig 368.— Ins Germanica 

the world ; the Iris and Crocus representing the order in the 
northern, as the brilliant Gladioles and Ixias do in the southern 
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hemisphere. Moat of the genera are strikingly beautiful* the 
number and brilliancy of the varieties in the Gladiolii by oultfva* 
tion alone being almost unexampled. 

Among the interesting species which constitute the genua Iris 
we may mention the Iris Germanica (Fig. 358) ; the IrisFlorentina, 
the rhizome of which produces the violet-scented orris root* and 
gives out a very decided odour of violets, which "causes it to be 
used extensively in preparing perfumery. The cultivated Saffron, 
Crocus sativas , is a native species, the stigmata of which form a 
crest containing a very odorous volatile oil united with a bitter 
principle ; it is employed in medicine, and als^ in painting. The 4 
Gladioles have bi-labiate flowers of great brilliancy; they afre 
chiefly natives of Southern Africa. 

Tigridia pavonia, so called from its spotted and brilliantly 
coloured flowers, is another of the Bulbous plants for which we 
are indebted to tropical Amorica. It is a native of Mexico, 
remarkable at once for its large size, originality of form, and lively 
colours. 


Orchidaceje. 

Passing over the Musaceje, so celebrated for the nutritive food 
yielded by their fruit, known in tropical countries as plantains 
and bananas ; the Zinziberacje, distinguished for the beauty of 
their floral ‘appendages, as in Hedychium coronarium , and for the 
'rich and glowing colours of the bracts in Curcuma Rosceana — they 
are still more valued for the aromatic stimulating properties of 
their rhizome the Marantackje, valued for the faccula which 
abounds in the rhizome and fleshy conns of Canfut and some 
other genera, — we reach the interesting family of Orchids. The 
Orchidaceje are a group of Epigynous Endogens, with one to 
three stamens, consolidated with the style into a central column* 
and the seeds without albumen. They are herbaceous plants or 
shrubs, always perennial, and they occur in all parts*of the world* 
but in the warmer latitudes they occur in countless numbers. In 
the forests of tropical America, in the Indian Archipelago* and in 
India and other hot countries, they generally are epiphytal ; 
attaching themselves to the branches of trees, stones* and rocks* to 





Fig 360 —Forms of Orchidaceous Flowers \ 

"angular form, as in Neottia , or resembling tubers, as in (jastrodia. 
(4) Simple or branched shoots, capable of extension, protruding 
from the stem into the air, and formed of a woody and vascular 
axis, covered with cellular tissue, the subcutaneous layer being 
often green, and composed of large reticulated cells, the points of 
the roots being usually green, but sometimes red or yellow. 

The stem is in its simplest state in Ophrydece , where it is only a 
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growing point surrounded by scales, and constituting a leaf-bud 
when at rest, which eventually grows into a secondary stem or 
branch in which leaves and flowers are developed. This kind of 
stem develops every year a lateral bud with a tubercular root 
attached, which, after unfolding its flowers and ripening its fruit, 
perishes, to be succeeded by the stem belonging to tho lateral 
bud ; hence tho species having this kind of stem has always a 
pair of tubercles attached, one shrivelling and in process of 
exhaustion, the other swelling and progressing towards completion. 
The leaves are uncertain, — usually they arc sheathing at the base, 
and membranous ; but in Vanilla they are hard, stalked, articu- 
lated at the base, and have no trace of a sheath. Sometimes they 
are leathery and veinless, frequently they are membranous and 
strongly ribbed, especially in Maxi liar ta and Cyp ripedium. 

“ The floral envelopes arc constructed upon a ternary type, and 
consist of three exterior and three interior pieces, the exterior 
being nearly equal, but less brilliantly coloured titan the interior, 
but the two lateral ones are often of a somewhat different form 
from the other, which is anterior when young, but becomes posterior 
when the flower expands, in consequence of the flower- stalk 
becoming twisted or curved. 

“ The centre of # the flower is occupied by a body called the 
Oolusan, which is formed by consolidation of style and stamens, of 
which there are, in the greater part of the order, only one present, 
which is placed opposite the intermediate sepal, and, consequently, 
alternate with the petals, but in Cypnpedum there are two sta- 
mens. Tn the greater part of the order a single anther terminates 
the column. This is usually two-celled, but often has its cells divided 
into two or four other cavities by the extension of the Endotliecium 
between the lobes of the pollen-masses, or it is occasionally 
more or less completely one-cellcd by the absorption of the con- 
nective.” 

The pollen consists of lenticular or spheroidal grains, either 
single or cohering in pairs, threes, or fours, or in larger masses in 
indefinite numbers ; usually held together by an elastic filamentous 
substance, which either contracts on adhesion with a gland origi- 
nating on the margin of the stigma, as in Ophrydece , Ncottiece, 
and Vandece, or it is folded upon the pollen-masses, as in 

x 2 
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Epipendrece or it terminates in an amorphous dilatation, as in 
many Malaxidcat. 

These differences in the structure of the column, anther, and 
pollen, furnish botanists with the best means of classifying the 
order and breaking it into sub-orders, thus : — 


I. Malaxide r. 

II. Epidendhhl*. 

ill. Vandk • . 

IV. Opurvim? > 

V. Arbtuusk * 

VI. Njcottik.i:. 

VII. Oypiupkdik i 


' Hn\ing I he anthers fioe, opercular, or 
eovere<i with a lid, pollen-umHsea waxy, 
with niMther cmidu ultt nor gland; root a 
thick and fleshy in Coralluilu/u, bulbous in 
^Lipiins and Mulnxis. 


Including Pleurothallis, tLiparis, 
Oendrobium, and Corallorhiza.. 


i Anther open iiliu, pollen waxy, e and i cula ; 
-Molded back upon the pollen giaina, and no! 
r gland. j 

t""’ Anther opercular, pollen wax), with a 
i mcnibiauuua (.audit ula and gland. 


Including Epidendrmn, Ccelo- 
gyne, Lselia, and Bletia. 

Including Vaunda, Sn reant bun, 
Cryptoclulus, Biasma. Oncidium, 
Muxillana, and Calantho. 


/ Anther erect, with <lislinit connection,) 

I pollen M*ople or granular, foiming an a\in | Including Orchis, Hempiaft, Gym- 
4 i mind wlmh the n iii^es of grains are ’.nadeuia, Holothnx, l)isa, and 
| nrinnged, bomet lines iormmg a strap <m | Corycium. 

^ caudicuhi. J 


( Anther opercular, ixiIUmi granular or pow- 1 Including Limodoruin, Acian- 
<derv, lip shglill) art it uluted witli the > thus, Catleya, Pogoma, Oaotrodia 
(column in home Pltrustyhs. ) Vanilla, Pierostylia. 

Anther erect nml dorsal, having the 


1st, 

V* 

(ot 


•tignui in hold, pollen powdery, having 
■ttudn ula adherent to a gland on the margin 
the stigm.i. 


«thef 
irgin r 


Including Cranichia, Lister n. 
Neottia, Spiranthea, Physuiua, 
and Thelymitra. 


• { lo i£ lt,1C ” ^ '“‘ 1>aratCd hy “ brua<1 ht “ ril ‘* (- Including Oypripeiliinn only. 


Among tho Malaxidk v wo find many British species, as the coral - 
rooted CvraUorhha erimnta , whoso root gives out the scent of tho 
vanilla when drying ; Li/xtrix lovexcHL , with its yellowish ten- 
flowered spike ; but tho more beautiful species of this sub-order 
are fount! among the Dondrobiums, an extensive genus of East 
Indian Epiphytes found iu tlio moister parts of Asia, of tropical 
Japan and Australia. 

The Vamulv have no representative among British Orchids. 
Tho Kpidendrums, originally a name given to all Orchidaceous 
Epiphytes, are now restricted to a genua of the order having the 
labellum united to the column, and four pollen-masses adhering to 
as many little straps bent back upon them; a group containing 
some showy and interesting plants, but many of them inconspicuous 
and unimportant. Among the other genera, however, some of the 
most brilliant ornaments of the conservatory are found. The 
colours of some of the Ccxdogynes arc isich and delicate in hue — 
C. crisfata, a dwarf evergreen species from Ncpaul, throws out 
leaves six inches long and six or eight drooping spikes of flowers 
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of a delicate whito with a blotch of yellow on the lip, each flower 
being three or four inches wide. 

The Cattleyas are, however, the most striking of all the 
Orchids. Their dark eyergreen foliage and compact habit recom- 
mend them especially to the cultivator. JThc flowers are large, 
elegant in form, and their prevailing colours, of violet, rose, crimson, 
and purple, are unsurpassed for depth and brilliancy. 6’. granulosa , 
from Brazil, produces large olive-coloured flowers, with rich brown 
spots ; the lip whitish, spotted with crimson in C. guttata. JjCopotdU , 
another Brazilian species, grows about twenty inches high with a 
dark green foliage. The sepals and petals arc dark brown spotted 
with crimson, and purple lip. Others are rose-coloured, margined 
with white, or sepals and petals pure white, with beautifully fringed 
lip of richest crimson. 

The Lilias rival, while they resemble the Cattleyas ; they are 
compact in growth, with evergreen foliage, producing their flowers 
in spikes from the top of the bulbs. In Jj. acuminata , from Mexico, 
the sepals and petals arc white, and lip white with a dark blotch 
on the uj>pcr lip. In L. anrrps the sepals and pet «i lft are rose lilac, 
and lip a beautiful purple, the flowers being three or four inches 
across; others purple, with a crimson lip, or delicate rose-colour, 
the lip striped and shotted chocolate brown, with flowers four inches 
across, as in L . mcgalis. In short, so far as graceful foliage, 
brilliancy of colouring, form and size of flowers are concerned, the 
Orchids of this division are the gems of the Vegetable World. 

The Vani)K-« include many of the most curious and interesting 
among Orchids, chiefly Epiphytes. 

The . 1 critics combine with their rich, o\ergrccn, and gracefully 
curving stem and opposite loaves, flowers of peculiar elegance, pro- 
ceeding from the axils of the leaves, and extending their rich and 
waxy petals in delicate racemes sometimes two loot in length, 
and yielding a most agreeable fragrance. The Aerides are natives 
of the hottest parts of India and other tropical countries, attaching 
themselves to trees, generally such as overhang running sireums 
of water. A. affine throws out its pink and white flowers in long 
branching spikes two feet long. A. cnxpurn, another Indian species, 
with purple-coloured stem and dark green foliage, throws out long 
spikes of flowers of pure white t ipped with pink. The tiacculabiutns 
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closely resemble the Aerides in habit ; their flowers are produced 
in long graceful racemes, often a foot and a half long, springing 
from the axils of the leaves. 

Oncidium is another extensive genera belonging to the Vandese ; 
they arc chiefly natives of tropical America. Tho prevailing 
colour of their flowers is yellow spotted with rich reddish brown, 
and they are known by their broad labollum, more or less lobed, 
distinct from the column, and furnished at the base with a tuber- 
culated disk, spreading sepals and petals, with a membranous ear 
on each side of the column, and two pollen-masses attached to a 
longcaudicula, which give the plant a grotesque resemblance to the 
Butterfly, the name it boars. In their native forests those Epiphytes 
wholly ove rrun the trees, clasping them round, and covering them 
from top to bottom with their brilliant and grotesque flowers. 

The Opirmni&fls have fleshy/ bulbous roots, with radical fibres, 
leafy stem, anther continuous with the column, and the pollen-mass 
agglutinated and attenuated into a pedicel. In Orchis and 
(Jymnndenia the lip has a spur, in Ophrys it is thick and spurless, 
in Hubemtria the spur is very long; in Acer as the outer and inner 
divisions converging, form a hood, lip in three linear divisions and 
spurless. This and the following group are natives of temperate 
Europe, many of them of tho British Islands. 

As a representative of the family we may take the plant so well 
known in this country and in the north of France, commonly called 
the Flower of Pentecost, or tho spotted Orchis, Orchis maeulctta 
(Fig. 3G0). The floral cm elope of this species is composed of 
six petal-shaped pieces, disposed alternately in two rows (Fig. 
3G1). Of the three exteiior pieoes, two aro slightly lateral, the 
middle one is curved forward in such a manner as to form, with 
two divisions of the internal ventricle, a sort of casque or helmet. 
The third division has, on the contrary, a shape peculiar to itself ; 
on the upper side it presents the appearance* of a large hanging 
apron, prolonging itself below into a sort of spur. This is the 
labellitm , or lower lip, of the flower. The corolla is thpn essentially 
irregular. When the six pieces of the floral envelope are removed 
a central column becomes visible, having in front two cells, the 
longitudinal openings of which face the apron. Below, an almost 
square cup, glossy and viscous, is observable. If we open these 
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pells with the point of a needle, it will be found that each of them 
contains a pyriform body, the upper part of which is inflated, and 
is composed of little angular masses, bound together by a sort of 


clastic network, while 
the lower part is 
lengthened into a kind 
of pedicel or foot- 
stalk. These two pedi- 
cels are inserted at 
their base in the con- 
tiguous compartments 
of a little pocket. If 
we depress one of these 
pyriform bodies to- 
wards the cup, it ad- 
heres there firmly. We 
may eusily satisfy our- 
selves that the pheno- 
menon is spontaneous- 
ly produced in nature* 
and that the pollen- 
masses are discharged 
upon the viscous sur- 
face from the tubes^ 
and that they quickly 
penetrate its tissues. 
Tliis cup, then, is t Jio 
stigma, these pyriform 
bodies the pollen- 
grains, and the two 
cells which enclose 
them constitute an 
anther. Thus, in this 
curious flower the Style 
and the Andrsecaeum 



are united to form the 


Fig. 3(30.— Orchis maculata 


central column, and it has only one stamen. 

JBeneath the point of insertion of the floral divisions, the column 
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is continued by a sort of greenish appendage, with six longitudinal 
ribs, much twisted when the flower is about to expand. This is the 



* 

tig. 361. — lloial Envelope. 

which are under the ground 


ovarium, which, as we 
inferior. This ovarium pre- 
sents one single cell, and en- 
closes a great number of very 
small ovules inseried upon 
three placenta) attached to the 
internal walls of the ovary. 
The fruit is capsular, and opens 
by three valves, which bear the 
f placenta* in their axis, whilst 
I the midribs remain in their 
j place, united at the base as v ell 
as at the summit. Lotus now 
examine the organs of vegeta- 
tion in the sameplant. The parts 
t of two unequal tubers (Fig. 302), 



Jig. 3b2 — Tubira uml Hootlets. 


one of which is wrinkled, 
soft, and apparently devoid 
of sap, whilst the other is 
whiter, larger, and much 
li liner. The substance oi 

the iirst, in slioit, has been 
exhausted in the develop- 
ment of the aerial stern, 
which now bears its hunches 
of flowers ; whilst the other 
is Reserved for the develop- 
ment of the young leafy 
branch in the following year. 
\ Those two tubers, which are 
/• ovoid or egg-shaped, are the 
^ nutiitive roots. Above 
these roots is another little 
shoot, which will not bo fully 
developed till two years later. 


In some other indigenous species — Orchis latifolia , lor instance — the 
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roots, instead of being ovoid, are palmate or band-shaped. Both 
kinds of roots are accompanied by the ordinary cylindrical root- 
fibres, covered with hairs, whose principal function is absorption. 
The leaves of the Orchis maculata arc sheathed and arranged 
spirally ^ upon the stem; their lanccolated limbs are generally 
sprinkled with black spots. This study of an orchid, so frequently 
met with, will give a general idea of them. But to realise the 
appearance presented by the plants of this remarkable order, they 
must be seen or imagined as they appear in the tropical forests. Many 
of the tropical orchids are Epiphytes, hut not always parasites — that 
is, they grow in the clefts of branches, and in the angles of roots, 
either erect or gracefully suspended from the branches, but with- 
out drawing their nourishment from them. Their flowers are 
disposed in cars, branches, or tufts, of different sizes, and their 
colours are often most rich and varied, frequently yielding a sweet 
perfume. They always present au original and somewhat fantastic 
appearance; now resembling a fly, now a spider, others a butterfly, 
and some a man suspended by the head. The diversity in the 
size and appearance of their flowers, and their strange beauty, 
cause this group of jflants to be one of the most cherished orna- 
ments of oui*hot houses. 

The Aruthuse-’E are among the least interesting of orchids. 
Dr. Lindley once thought Vanilla of sufficient importance to 
constitute a sub-order, whieh he has since withdrawn. The 
Vanillaceoo are climbing orchids, hut not epiphytes ; the leaves are 
fleshy, subeordato at the base, and articulated with the stem, which 
is square, and climbs to the height of 20 or 30 foot. The flowers 
arc fleshy, the perianthe articulated with the ovuiium; the 
sepals and petals nearly equal, and free at the base, the labellum 
is entire and united with the column; the anthers terminal, 
and opercular; the pollen-masses, two, hilobed and granulose. 
There are eight species, two of them found in Asia and six in 
America. The fruits of most of them an' aromatic, and there is 
still some doubt which of these species yield the Vanilla of com- 
merce. It is supposed to he the product of several species.; 
probably the fruit of V. aroma fica and V. planifortia, said to 
contain so large a propoition of essential oil and benzoic acid as to 
intoxicate the labourers who gather it. 
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The Neottieje are chiefly indigenous to this country, usually 
fibrous rooted, rarely a fleshy bulb, anthers distinct from the column, 
often parallel to the stigma, pollen-grains loosely coherent, nearly 
powdery. The species are generally small, being 6 to 16 inches 
high in the Bird's Nest Neottia, flowers and stem pale yellowish 
brown, on an oblong spike ; column notched with two short beaks, 
and lobes of the lip divergent ; an inhabitant of chalky, shady 
places. Lady's tresses, Spiranthes , bear small white flowers on a 
one-sided spike. Found in bogs in the Now Forest. 

The Cypripedieje are singularly beautiful in their foliage. The 
form of the flowers is curious, being slipper-shaped; hence their - 
name of Lady's Slipper, of which we have one native species, 
fopnd in the woods of the North of England, but very rare. 
The sepals are ribbed, of a rich dark- brown colour, the two 
lower ones united. Lip turned, yellow, and marbled, about an 
inch long, reticulated with veins, and spotted internally. 

The exotic species are also dwarf species, but compact and ever- 
green, the leaves of many of them being beautifully spotted. 

C. barbatum is a pretty species, with beautifully spotted foliage ; 
the colour of its solitary flowers brownish purple and white. In 
C. barbatum grandiflorum the foliage is finely vaflegated, and 
the flowers considerably larger than the preceding. C. biflora is 
an Indian species, with variegated foliage, four inches high. The 
blossoms produced on a spike ten inches long, the top petal being a 
beautiful white, and the dther part of the flower a purplish-brown. 

It will have been observed from the preceding remarks, that, 
besides the physiological differences in accordance with which 
botanists have arranged them, there is a distinct difference of 
habit ; that a portion of them root in the soil and draw their 
# support from the earth, while others attach themselves to trees, 
stones, and rocks, where they receive little or no support through 
their roots. The first, including such genera as Phaju. 3 , Calanthe , 1 
Bletia, Cypripedlums , are known as Terrestrial Orchids. The 
others have sometimes been called Air-plants, but with greater 
propriety they are now termed Epiphytes. They grow chiefly 
upon other plants, adhering to their bark or rooting among the 
scanty soil that occupies their surface, not as parasites by striking 
adventitious roots into the wood and nourishing themselves upon 
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# the sap of the individual to which they are attached, but using 
the tree apparently as a means of attaining a height where they 
can obtain the air and light, or the heat, moisture, and shade, as 
the case may be, necessary to their existence. 

Orchidaceous Epiphytes are much the most numerous and 
interesting, and now that our great cultivators havo been enabled 
to study their natural habits, they are grown in a state of per- 
fection which it is doubtful if they ever attain in a state of nature. 
In the tropical forests they establish themselves upon the branches, 
and either vegetate in the midst of decayed vegetable and animal 
matter, or cling to tho naked brandies by their long, succulent, 
grasping roots, while they draw their food from the humid sultry 
atmosphere ; for it appears they attach themselves alike to rocks 
and stones in moist places, where they grow luxuriantly. 

. On the confines of the Orchiclaccous'iilants we find the family 
Apostasiackac, herbaceous perennials of the Indian woods, in many 
resp^jts resembling the Orchids ; differing from them chiefly in 
having a three-celled fruit, and a style altogether separated from 
the stamens for the greater part of its length ; tho Philydraceas 
are grasay-looking herbaceous plants of Australia and Asia, ex- 
hibiting the great apathetic bracts of the Musacea), with the habit 
of Sedges. # , 

The Xyridace^e are herbaceous fibrous-rooted plants, with sword- 
shaped radical leaves dilating and cquitant at the base, the flowers 
having imbricated scaly heads, calyx glumaceous, three-leaved, 
corolla petaloid and coloured, petals three and stamens six. These 
plants join to the habit of Sedges and other glumaceous plants, 
some approach to the peculiarities of Liliaceous plants. The 
Juncacecv, or Rushes, partake of the characteristics of the J Cyridx, 
approaching the grasses in the glumaceous character of the calyx 
and corolla, and Xyrids in that of their calyx and bracts. They 
are herbaceous plants, with tufted or preeping roots and tapering 
stem, often with a distinct pith. • 

The Orontiaceas are herbaceous plants with broad, entire, or 
deeply-divided, sometimes sword-shaped, leaves. They occupy 
woodland stations chiefly within tho tropics of both hemispheres, but 
are found also in colder regions, one of them, Sypiplocarus, being 
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common in the swamps of the United States ; another, Calla patus- 
tris, in the deep muddy marshes of South Lapland, in 64° north. 

The beautiful creations which constitute the Liliales have been 
cultivated and admired for ages. In Fig. 363 the pctaloid corolla 
of the Lily is represented ; and in Fig. 364 the group of Lilies 
represented will give a general idea of the habit of the typo of the 
Liliales. 

The protecting envelope of the flower of the Lily (Fig. 363) is 
composed of six folioles or petals, which as a whole form the 
delicate white and odorous flowers of the Lily. Of these six folioles, 
the three exterior ones constitute a petal-shaped calyx ; while the 
three inner ones, which ai c* plat t d alternately with those of the outer 
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circle, and differ slightly in form and colour from them, constitute 
the coiolla. 

The Andrsecacum is composec^f six stamens, disposed in two ver- 
ticilles with white filaments, elongate two-celled anthers attached to 
their backs, filled with a yellowish pollen, and opening longitudinally. 

The pistil of the Lily is composed of three carpels, as may bo 
ascertained by an examination of the constituent parts. These 
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three carpels are united, constituting one whorl ; thus appearing 
'as one organ standing in the centre of the flower, o being the 



Fig. 365. — Group of White Lilies. 

ovary, s the style, and st the stigma. The ’ovary, which is free 
or superior, presents three swelling sides externally, with three 
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inner cells, the walls of which correspond to the three deep ex- 
ternal grooves formed by three capillary leaves united together by 
their contiguous edges. Numerous ovules are inserted in two 
series at the central angle of the cells. The style, which is 
thickest at the summit, is crowned by a three-lobed stigma. The 
matured fruit forms a capsule which opens of itself — not by de- 
glutination, but by an opening in the dorsal suture of each cell ; 
that is to say, the dechiscence is loculiridal. The seed presents an 
embryo in a direct axis in fleshy albumen. 

The Lily is a deep-rooted perennial plant, with bulbous root. 
The bulb is scaly (Fig. 36G) ; the stem of the large proportion of 
those which are natives of cold countries perish after ripening their 
leaves, flowers, and fruit. The leaves generally are lanceolate in their 
lower parts and linear above ; tho last ovate as well as lanceolate. 

The flowers form a cluster, white, 
yellowish, or reddish, brown or 
spotted, according to their variety. 

The Liliaceous plants are gene- 
rally large and showy, especially 
in those with annual stems, as the 
Lily itself, the Fritillaria, the 
Odorous Hyacinth, the Star of 
Bethlehem, the llemerocalleae, and 
the Tulip, which combines all that 
is rich and beautiful in colour and 
form. But there are Liliales of 
arborescent size and stem, as the 
Dragon-Tree (Dracana Draco), 
in which the flower contracts, so 
that the largest trees have the 
smallest flowers. 

The Tulipece , which Dr. Lindley 
considers the type of the order, 
are bulb-producing annual stems, 
bearing cup-shaped flowers re- 
markable for thfeir colours, without 
spathes, and the anthers lightly attached to a stiff filament. 
This division of the order includes the Lilies, Fritillarias, Dog’s 
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Tooth Violet. One of these, the Lilium Chalcidonicum , covers 
the plains of Syria with its scarlet flowers. 

The Hemerocallea , or Day Lilies, have the calyx and corolla 
joined together, so as to form a tube of considerable length. The 
fragrant Tube Rose and Agapanthus belong to this division, and 
the Aloes resemble them in almost all their parts, except the thick 
succulent foliage. 

The Asperagcm includes the Common Asparagus and the Lily of 
the Valley, Dracccna and Ruscus . The geographical limits of the 
order are as wide as its differences. Aloes abound in the southern 
parts of Africa. The Dragon-trees, the most gigantic of the order, 
attain their greatest size in the Canaries, where the Dragon-tree of 
Orotava (Plate VI.) is described as being between seventy and 
seventy-five feet high and forty- six feet in circumference at the 
base. All travellers to Teneritfe visit this gigantic Lily, which 
is, according to tradition, an object of adoration to the Guanchos, 
who are the primitive people of these islands. It is probably long 
anterior to historic times. At the conquest of Teneriffe by the 
Spaniards, it was already as large and as hollow as it is to-day. 

“ This gigantic tree,” says Von Humboldt in his “ Pictures of 
Nature,” “ grows in the garden of M. Franehi in the little villa 
of Orotava, called Taora, one of the most beautiful spots in the 
civilised world. In 1799, when we ascended the peak of Teneriffe, 
we found that this enormous vegetable was forty-five feet in cir- 
cumference a little above the root. Sir George Staunton asserts 
that at the height of ten feet the tree is twelve feet in diameter. 
Tradition reports that this tree was an object of veneration to the 
Guanchos, as the Elm of Ephesus was to the ancient Greeks; *and 
that in 1402, when Bethencourt visited the island, it was as large 
and as hollow as it is now. The most gigantic Dragon-tree that 
I have seen in the Canary Isles was sixteen feet in diameter ; it 
seemed to enjoy an eternal youth, and still bore flowers and fruits. 

“ When Bethencourt, the French adventurer, conquered the For- 
tunate Isles in tho sixteenth century, the Dragon-tree of Orotava 
was found to be as sacred in tho estimation of the natives as was 
the Olive of the Athenian Acropolis in the eyes of its inhabitants. 
It is described as being of tho same colossal dimensions as it has 
attained in our day. In the Torrid Zone a forest of Cacsalpina 
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and of Hymeneea is perhaps a monument one tffousand years old ; 
and remembering that the Dragon-tree of Orotava is of very slow 
growth — that its appearance now differs very slightly from the 
same tree described four hundred years ago— we iflay conclude 
that it is extremely aged. It is, without contradiction, with the 
Baobab , perhaps the most ancient inhabitant of our planet. 

“ It is very singular,” he adds, “ that the Dragon-tree has been 
cultivated from very remote times in the Canaries, in the islands 
of Madeira and Porto Santo, although it must have come from 
the East Indies, a fact which contradicts the assertion of those 
who would represent the Guanchos as an Atlantic race, entirely 
isolated and as having no connection with the Asiatic or African 
races.” 

The Draccmce are evergreens, either of a shrubby or arboraceous 
nature, having long slendor stems, often columner after the manner 
of the palms ; their trunks present marks, cicatures produced by 
fallen leaves ; thSy are soft and cellular at. the centre, with a circle 
of stringy fibres towards the exterior. Tho leaves are simple, but 
in some of the species, instead of the ‘veins running parallel with 
the midrib, they are perpendicular to it, after the character of the 
leaves of Musaceac . They are usually clustered together at tho 
end of the branches, like the inflorescence, which is terminal. 
The structure of the stem and leaves is interesting, as the fossil 
genera Clathraria arid Stcrnbergia have been compared to Dra- 
caena, the former by Adolphe Brongniart, and the latter by Dr. 
Lindley. 

The Alismales, including tho Butomaceas, Alismacetk, and 
Tancagenace^s, conclude the important class of Eiulogcns in Dr 
Lindley’ s arrangement of tho Vegetable Kingdom. Tho Buto- 
maceso are made interesting to us by the Flowering Rush, perhaps 
the handsomest flowering plant of indigenous birth. 

The Liliales are distinguished by their complete flowers, free 
from the ovary, by their sepals and petals being equally coloured, 
by their delicate and well-developed flowers, and by their abundance 
of albumen. In the Gilliesaceoe they approach the Alismacece. The 
true Lilies have some slight resemblance to the Rushes. The wood 
of some of them, as Yucca and Dracaena , arranges itself in circles, 
indicating a tendency to approach the great class of Exogens. 
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The Liliaceas, the typical family of the group, are herbaceous 
plants, shrubs, or trees, with bulbs, tubers, rhizomes or fibrous 
roots. The leaves are narrow and sword-shaped, with parallel 
veins, only a very small number expanding into broad blades 
with diverging veins. Tl^ flowers are perfect — conspicuous, in 
spikes, heads, and clusters, umbels or panicles generally large 
and showy. 

They are all water-plants, with erect and leafless stems, narrow 
leaves dilated at the base, and pedicelled perfect flowers, form- 
ing a terminal umbel, subtended by three 
membranous bracts, a perianth with six * 
divisions, the three outer petals slightly 
coloured and distinct from the sepals, which 
are larger and more highly coloured. Stamens 
nine, with free ovary, consisting of six car- 
pels more or less united by the ventral suture. 

The style is short, terminating in a lateral 1 
stigma. 

The Alismacecc are aquatic plants, float- 
ing on ponds or growing in swampy places, 
distinguished from other orders of the same 
group by the sepals and petals being per- 
fectly distinct from each other both in colour 
and position. The root is usually a peren- 
nift creeping rhizome. The flowers form 
umbels, racemes, or panicles. The leaves ex- 
pand into a broad blade with parallel veins. 

The Water Plantains, as they are sometimes 
called, are known by their numerous carpels, and imperfect floral 
envelope. They are chiefly natives of Northern regions, but 
several Sagittarias are found in the tropics of both hemispheres. 

Class Y. — Dicitogens. 

Among the Monocotyledons of Jussieu and Endogfcns of later 
botanists there is a small class of plants which are referable to 
Endogens in the structure of the embryo, but which more 
resemble Exogcns in a broad net-veined foliage, which usually 
disarticulates with the stom, their small green flowers nearly 



Fig. 307. 
Flowering Kush. 
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resembling those of Menisperms. This class Dr. Lindley con- 
siders to be distinct from Endogens on the one hand, and 
Exogens on the other. ITc calls them Dictyogens, from the netted 
structure of their foliage. They are distinguished as having 
leaves net-veined, deciduous ; wood of the stem, when perennial, 
arranged in a circle round the central pith, tho wood of the root 
being exogenous, that is, without concentric circles, and the leaves 
falling off the stem by a clean separation, as in Exogens. 


Flowers bisexual, with adhering pen until, caipcls consolidated, and ) 
several ^eded, including the Yam of tropical < ountnes. f 

Flowers hexnpcrdal, l>ise\iutl^c tupeh several, placenta axial, including 1 
the diuretic Siusupaiilla, of Soum Ameiiu, j 

Flower* three, six-petalo d, unis* \nal, < nrpels several, placenta perietal. 

Flow ei s tripetaloua, bisexual, carpels se veial, axial placenta . . 

Flow eis bisexual, carpels solitary, simple, many-seeded, and basal 
plaieutu. 


LXVI. Dioscorcacese. 

LXVII. Srmlacem. 
LXVTII. Phylesinceip. 
LXXI. Tnlliaci a*. 

LXX1I. ltuxbuiglua 


The Dtctyooene e, from Sucrnaa, “a net,” and yiveoQm," to be,” 
are a small division of plants, partaking of Endogens on the one 
hand, and Exogenft on the other. The foliage is broad, net- 
veined, and branching; but simple, and of regular outline; tho 
leaves disarticulating with tho stem, and in some cases the small 
green flowers are very nearly the same as some of the Menisper- 
mum among Exogens. “For these reasons,” says Dr. Lindley, “I 
have endeavoured to show that they ought to he regarded as a 
transition class, partaking somewhat of the nature of Endogens 
and also of that of Exogens. In the rhizome of the whole 
genus” (of sarsaparilla), he adds, “the wood is disposed in a cdfei- 
pact circle, below a cortical integument, and surrounding a true 
pith ; in X mi lax axpera the woody matter is disposed in the form 
of a cylinder, enclosing a centre of soft cellular matter, the vessels 
of the cylinder having an evident tendency to arrange themselves 
in lines forming rays from the" centre.” 

The Dioscoke xcejh are distinguished by their diceoous flowers, 
superior calyx and corolla, six stamens and three-celled ovary. 
They are all twining shrubs. The various species of Vioscorea 
and Tostudinaria produce edible farinaceous tubers, but Thamus 
exhibits a dangerous acridity. ^ 

In the order Dioxcoreacea wo find the tropical esculent, tho 
Yams, a genus of fleshy-rooted dioecious plants, with annual 
twining stems, broad alternate leaves with netted arrangement 
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of veins, bearing small green flowers in clusters ; the calyx and 
corolla, taken together, consist of six small equal segments, or female 
flowers, which stand at the top of the ovary — the male flowers 
having six stamens, the females three stylos. The seed-vessel is a 
thin compressed three-wjnged capsule, containing one or two 
membranous seeds. 

The tubers of D. nlatea are oblong, brown externally, white 
inside. Natives of the West Indies, they grow freely in the 


East Indies. They perish if left 
in the ground after the first year, 
having first produced the young 
tuber which is to rcplaco them. 
Besides the tuber, they throw out 
fibrous roots, which spring chiefly 
from about the union of the stem | 
with the tuber, spreading in all 
directions. The stems are fur- 
nished with four crested leafy 
wings, twining round trees and 
bushes, often bearing prickles 
near the ground. 

The Smilace.e, a small order, 
consist of the Smt/ar, or Sar- 
saparilla, and Ripoyomm ; the 
former evergreen climbing shrubs 
(Fig. 3G8), a few of which are 
found in temperate, but the 
majority in the warmer regions 
of both hemispheres. They arc 
fibrous or tuberous rooted plants, 
with stems often prickly, leaves 
alternate and petiolate, and stipu- 
late between the petioles, and 
sessile flowers on a globular 
receptacle. The botanical name 
Smilax occurs in GrcekSuthors, as 



Fig. 308 —Leaf and htnlk of bimlax 

Theophrastus and Dioscorides; 


but applied to several kinds of plants, as the yew. The only known 


species belonging to the present order was Smilax aspera y a 

v 2 
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species of Phaseolus, or Convolvulus, of South Europe, celebrated 
for its medicinal properties. The different kinds of Sarza , or Sar- 
saparilla, are now drawn from natives of South America.. Though 
the genera are limited, the species are numerous and important. 

The Phylesiacejb are chiefly* twining, sometimes *• upright 
shrubs, with large and showy flowers, about which little is 
known. The Trilliacejk are simple stemmed herbaceous plants, 
with .tubers or rhizomes, resembling the Sarsaparillas fin many 
respects. The Roxburghiaceje are twining shrubs, with tuberous 
roots, ^iarge, showy, and somewhat footid flowers, having reticu- 
lated and coriaceous leaves. There is but one genus and few 
species, all natives of the hotter parts of India. 

Class VI. — Gymnogess. 

An important class of plants, which mark a transition between 
the simpler forms of vegetation and plants of more complicated 
structure. They differ from most vasculars by the vessels of 
their wood having large perforations or discs ; but their habits of 
growth are essentially exogenous, while their tissues are peculiar to 
themselves. Their organs are exogenous; the stem consists of 
concentric zones ; a vascular system, with spiral vessels* and a 
central pith, while they resemble Acrogens in their growth, which 
is continued by a terminal bud. 

The wood is thus : youngest at the circumference, and concentric. 
They have two or more cotyledons, with naked seeds. 

They are without style or stigma, but so constructed that the 
pollen falls immediately upon the ovules — a peculiarity analogous 
to what occurs among the class of reptiles in the animal kingdom. 

Have a simple continuous stem, leaves parallel, veined, and pinnate : ) 
scales of the cone antheriierous, including the Cycuits, Zamiaa, and J- LXX(LT. Cycadeaceie. 
MAorozameas. ) 

Stem branched, continuous leaves, simple, and acorose, females in ) , VYTV 
cones, including the Pines, Abies, Junipers, and Cypresses. ‘ iV ' rinat ' e «- 

Stem repeatedly branched, continuous, leaves simple, sometimes fork- 
veined. Females, solitary anthers, two celled, opening longitudinally, in. 
eluding the Yews of Europe, the JJacridiums of New Zealand, tin* 

Podooarps of the Cape. 

Stem repeatedly branched, jointed leaves, simple net-veined anthers, 
one-ceUed, opening by pores, including two genera, the Gnetunmm Joint* 
firs, and Ephedra, natives respectively of temperate Europe amramerica, 
and of the hottest parts of India. 

The Gymnogbns, from yvfivoc,“ naked,” and yiveadai, “to be,” and 
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from the ovules being uncovered, and the pollen communicated 
‘directly to the ovules without the intervention of stigma, style, or 
ovary. The plants comprehended in this great class agree with 
the flowering plants in having their vascular tissues complete, 
approaching the higher forms* of vegetation in the Joint-Firs, 
Thte Gnetacece combine the habit of growth of Chloranthus with 
the structure of their own cis&s. With the Ferns and Chib- 
mosses, some of the Cycadeaceao Ifegree in habit in the peculiar 
gyrate vernation of the leaves, and in the loss perfect structure 
of the spiral vessels and reproductive organs, some of them having 
the gyrato vernation of the leaves of Ferns, along with the 
inflorescence peculiar to Conifer®, and their habit? of growth, 
although essentially the same as Exogens, yet resembling the 
growth* of Acrogens in the lengthening of the terminal bud. t In 
their mode of increase Gymnogens differ from other Exogens only 
by having a kind of tissue peculiar to themselves, in consequence 
of which their wood presents largo apparent perforations or disks, 
as in the Conifer so. » 

The Cycadeace^e are characterised by the cylindrical and un- 
branched growth of the trunk, and the development of one 
terminal bud, and by its dioecious flowers, the male flower generally 
growing in cones composed of peltate scales. In the Zaniias, the 
female flowers are disposed in the same manner ; in the Cycas they 
are placed on the toothings of abortive leaves occupying the 
centre of the terminal bud. The leaves are pinnate, having some 
resemblance to those of Ferns and Palms ; their wood is arranged 
in numerous consecutive circles in Cycas, and also in a confused 
manner round the central pith, thus partaking of the peculiarities 
both of the Exogens and Endogens. M r. Robert Brown demonstrated 
the similarity of conformation between the flowers of Cycas and 
Conifer®, and Adolphe Brongniart determined the resemblance 
between them in tho structure of tlio vessels of their wood, thus 
confirming the proximity of the former to Ferns ; their relation 
to the Conifer® is established by both being cotylodonous, and 
both their seeds having naked ovules, “constructed,” says Dr. 
Lindley, “ in a similar remarkable manner, and borno in both 
cases not upon an ordinary axis of growth, but upon the margin 
or face of metamorphosed leaves ; the same peculiar form of 
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inflorescence, the same kind of male flowers, the same constant 
separation of the sexes, and a like imperfect formation of spiral' 
vessels ; and both agree in having the vessels of their wood marked 
with circular disks ; a character which, if not confined to them, is 
uncommon elsewhere.” They are all natives of the tropics, or of 
temperate America, and the eastern part of the colony of the -Cape 
of flood Hope, where they form thickets along the Caffre frontier. 

The Pinacbl® are noble trfees or evergreen shrubs, with a 
branching trunk abounding in resin. The leaves are alternate, 
elongated, linear, and lanceolate, acicular, or pointed, 
sometimes fasciculated in two, three, or five bundles, 
each of them being a little branch with very short 
axis; when thus fasciculated the primordial leaf to 
which they are then axillary is membranous and en- 
wraps them like a sheath, os in Pinu8 sfrobus , in Fig. 
369. The flowers are monoecifius, that is, they bear male 
and female flowers upon the same stem. The male 
flowers are composed of a floral axis, along which are 
inserted a considerable number of stamens having a 
short filament, and an anther which opens from without 
in two longitudinal clefts ; this anther is surmounted 
by a dilated connective like a tongue. The female 
flowers are disposed in a catkin, and are each composed 
of an ovarium destitute of style or stigma ; spreading 
in the manner of scales, and bearing on its internal sur- 
face two suspended ovules, orthotropal , or in a straight 
line with its axis. Fig. 370 represents the male flower with 
an enlarged view of theanther ; Fig.371, the female flower 
with capillary scales, showing on the right hand a pair of inverted 
ovules. When these flowers have ripened, the scales become hard, 
"'ligneous, and thickened at the summit into a clu^-like shape; 
'they now form the composite fruit we call a Cone, which has given 
a name to the family in various botanical systems. The cone is 
represented in Fig. 372. It is formed of scale-shaped ovaries, now 
enlarged and hardened, and sometimes of bracts also, which are 
occasionally obliterated, and sometimes extend beyond the scales 
in the form of a lobed appendage. These scales finally drop from 
the tree, become disintegrated and scattered, and buried in the 
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Fig 370 - Male Floger of Punu Fig 379 -Fruit of the Fig 371 —Female Flower of 

Bylvestns Pine. Finua cylveaula. 
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The Pinaceas or Conifers are resinous, mostly evergreen and 
hard-leaved trees or shrubs, all but universally diffused over the 
globe. Gigantic in size, rapid in growth, noble in aspect, and 
robust in constitution, these trees form a considerable portion of 
the woods and plantations m cultivated countries, as well as of 
primeval forests m all temperate countries. In Europe, Siberia, 
China, and North America the species are abundant ; the timber 
trees being exceedingly valuable in commerce, in which Deal, Fir, 
Pine,* and Cedar are well-known products, while their resins yield 
oil of turpentine, Canadian balsam, Burgundy pitch, all equally 
well known. The common Larch yields Venetian turpentine ; * 
liquid storax is produced from a species of Pjne, spruce beer is 
made from branches of the Hemlock spruce, and Savin : a well- 
known^ irritant is made from the Juniper. 

AftAttg the double-leaved Pines worthy of consideration, we 
may mention the Pyms nylmtm represented in Plate VII. — this 
is tile Scotch Pine of erect and upright trunk, two short glaucous 
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leaves, the most hardy and valuable of all the Knee; the Mari- 
time Pine ; the* Corsican Pine (F. larcico ), a noble tree spread over 
the mountains of Corsica, Greece, and Turkey, Celebrated for its 
rapid growth, and excellent timber. The Pines or Qonjfera are 
usually divided into three sub-orders. I. Abietinsle, comprehend- 
ing the Firs, Pines, Spruce and Larch tribes,* all of which bear 
cones with one or two inverted ovaries at the base of each scale of 
the cone ; pollen oval, and curved. II. Cupbessht®, or Cypress 
tribe, bearing an indurated globular cone called a gabbulus, with 
connected scaly ovules, erect, and spheroidal pollen, including the 
Cypresses and Junipers. III. Taxineje, or Yew tribe, of which 
Dr. Lindley forms an order (his seventy-fifth). The Taxinees bear 
for fruit a species of 'drupe, with solitary oval in the centre. 

In the first of these divisions the Firs differ from the Pines, in 
their cones, which are furnished with thinish scales slightly 
rounded at the apex, and without the club-like shape, and in their 
scattered distichous leaves ;* such is Abie& pectinata , the Silver Fir, 
from which Strasburg turpentine is extracted ; while Burgundy 
pitch and oil of turpentine are obtained by incision from Pinus 
sylvestris, which is also a valuable timber for buildyig purposes. 
The Larches (Larix) again differ from the Firs in this : their leaves 
spring froin a bundle of scaly buds, and become at once scattered 
or solitary in consequence of the lengthening of the leaves ; the 
imbrication of the scales of tho cone is very loose ; the leaves of the 
Larch are persistent and evergreen during winter. In the male 
flowers of the Larch, as well as the Cedars and Spruces, each anther 
is formed of converted scales analogous to the indurated capillary 
scale of the females, and therefore each catkin consists of a 
number of naked male flowers collected about a common axis. 

The Larch of Europe attains a height of from ninety to a 
hundred feet ; the wood is of a reddish colour, it^ tissues closer 
and considerably harder than that of the Fir-tree^, and a very 
pure turpentine, which is used in arts and medicine, oozes out from 
incisions made in its bark. 

The Cupip:ssinje, the type of which the Cedars may be considered, 
are distinguished from the Larches by their leaves being persistent 
during several years after the elongation of the bud, and by the 
scales of the cone being more closely imbricated. The Cedars of 
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^ Lebanon (Plate IV.) are trees having an aspect full of grandeur, 
"spreading their vast horizontal arms thirty or forty feet from the 
stem, which rises forty or fifty feet above the jpil. Upon the back of 
Mount Atlas, in the North of Africa, and in the temperate countries 
of Asia, the Cedar forms immense forests of a most majestic and 
imposing aspect. There is indeed no nobler object than the Cedar. 
“ The Lebanon,” say the Arabian poets, “ bears winter on his head, 
spring on his shou^rs, and autumn in his bosom, while summer 
sleeps al his feet and in confirmation of the truth of the sentiment 
a few venerable Cedars still remain ; they form a beautiful grove 
on the line of route from Baalbec to the coast. They are large 
and massy, rearing their heads to an enormous height, and 
spreading their branches afar; but they have a strangely wild 
aspect, travellers say, as if wrestling with some invisible person 
bent on their destruction while life is still strong in them ; but they 
are gradually disappearing. In 1575 there were found twenty-four 
standing in a circle ; in 1630 -Fermanil counted twenty-two ; there 
are now seven standing near each other, and a few more almost in 
a line with them. 


“ Standing in their strength erect, 

Defying the battled storm.”— Southey. 

The other plants of which we have spoken belong to a vast 
section of the Pinaceeo, designated under the name of Abietinea 
and CupreasiruB , and presenting a great number of essential 
common Characters. The trees of which we have now to speak, 
namely, the Thuja and the Juniper, differ in many respects from 
the tribe of the Abietineae. The Thujas, or Arbor vitas, are 
monoecious plants ; their male flowers are composed of a filiform 
floral axis, upon which are inserted numerous stamens, which may 
be likened to nails with which old-fashioned doors are sometimes 
studded, supporting 4 under their heads four unilocular one-cellcd 
anthers. The female flowers are disposed in catkins, each scale of 
which bears two erect orthotropal ovules. These soon become fleshy 
and consolidated, but when at maturity, they dry up, and in doing so 
# detach themselves and separate, thus setting the pollen grains free 
to escape. Thujas are evergreen trees with flattened branches 
resulting from, very small imbricated and compact leaves. In^he 



330 


THE VEGETABLE WORLD. 


Arbor vitas the pistil and stamen are in separate flowers on the 
same tree ; the male catkins are terminal and solitary; the pollen of 
each flower is included in four cases attached to the inner face of 
the scale towards the base. They are trees or shrubs, natives of Asia, 
Africa, and America. 

The Cypress very much resembles the Thujas; they are essentially 
distinguished from them by their leaves being mere scales, their cones 



Fig. <J7 3 — Giouy of Cypress liees 


mere bracts, by the seeds being small, angular, aivd several to a 
bract, and by the number of seeds which are, pressed into the base 
of each scalo. In the Cypress ( Cupressus sempervirens) the 
branches leave the parent stem at a very acute angle, giving to the 
tree its very peculiar physiognomy. 

The common Juniper ( Juniperus communis) is a native shrub , . 
with long, narrow, sharp-pointed leaves, in verticulates of three, 
p^tous, rigid, and almost prickly edged : it is monoecious. The 
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scales of the female catkin, which are not more than six in number, 
generally three, are succulent ; they present this curious fact, that 
they become fleshy, and constitute by thei^ scales, representing 
carpels collected in a spiral round a common axis, a sort of 
spherical berry, black or blue, containing ordinarily three bony 
seeds called botanically Galbuli. In some countries in the North 
of Europe these fruits are subjected to fermentation, and a spirit 
is obtained, known under the name of Gin or Hollands, sometimes 
Geneva, from the French name Genevre. Tho Virginian Juniper, 
also called Red Cedar, furnishes a light odorous wood, with which 
the cylinders are made in which we enclose the lead of our pencils. 
The savin, of stimulating, diuretic, and uterino powers, is extracted 
from J. Sabina . 

The Taxaceas, or Yews, are trees with continuous unarticulated 
branches ; their leaves very close together, entirely veinless, 
almost distichous, linear, and sharp pointed, of a deep green colour: 
flowers dioecious. Tho male flowers are composed of an elon- 
gated floral axis, upon the whole length of which are inserted a 
variable number of stamens, which may bo said to resemble 
studs or nails, tho connective being the head. On tho lower side 
of this connective, six or eight bilocular anthers are disposed 
circularly round the filament . The female flowers are solitary 
and surrounded with imbricated bracts ; they consist of a sessile 
ovule at tho centre of a highly developed disc. When arrived 
at maturity this disc becomes fleshy, and forms a little cupula te 
of a lively red, which loosely envelops the seeds. The tree then 
appears as if covered with little cherries. These plants occur, in 
milder climates all over the world, and in elevated situations 
in the tropics. They are resinous, like Conifers, and possess 
excellent medicinal qualities. They include Salisburia, a tree 
of great beauty and elegance. 

The Gnetaceas, os Joint Firs, aro small trees or sarmentose 
twiggy shrubs of the temperate parts of Asia, South America, and 
Europe, with opposite leaves or clustered branches, and thickened 
separable articulations. “ This little family,” says Blume, “ con- 
stitutes a part of that natural class of vegetables in which the 
fertilisation of the ovules takes place immediately, without the aid 
of style or stigma, through the forapaen of the ovule itself. Frpm 
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the PingtcesB and Cicadeace® this order differs in the greater per- 
fection of its reproductive organs, while the ovules are covered 
with a pericarpal integument, opening at the summit.” 

In the Gymnosperms, which connect the lower with higher 
forms of organisation, the transition is very distinctly marked. 
In Oycads the stem is simple and cylindrical, the departure from 
its terminal mode of development being exceptional and acci- 
dental, while the Conifers exhibit a constant tendency to a rapid 
evolution of leaf-buds in every axil. An increasing value in their 
products is also observable. The Cycads, for instance, yield a 
mucilaginous juice, mixed with starch, from which conimon 
articles of food are prepared. At the Cape of Good Hope the 
fruit of the various species of Encephalartos arc called " Caffre 
bread,” and a kind of arrowroot is prepared in Mexico from the 
seeds of Dion edule . In Japan a sago is procured from the cel- 
lular substance occupying the stem of Cycas revoluta , and also 
from Cycas circinalis in the Moluccas. Other species are also 
utilised in the countries of which they are natives. The Pines 
and Fir-trees are chiefly valuable for their timber, and the Yews 
and their allies arc valuable for their resinous products, and also 
for timber, which is unsurpassed for elasticity and durability ; and 
in Amboyna the seeds of Gnetum Gnemon are eaten roasted, 
boiled, or fried, and the green leaves are a favourite vegetable 
eaten and cooked as spinach. 


Class VII. — Exogens. 

• 

The Dicotyledons of Jussieu, and the Exogens of more recent 
botanists, include the more highly organised plants, which are 
moreover endowed with proportionate vitality, for “ while a cen- 
tury or two terminates the existence of most endoj^enous trees, 
some existing Exogens were monarchs of the forests at the be- 
ginning of the, Christian era.” As already explained, Exogens 
add their new wood to the outside between the bark and wood of 
last year’s growth. 

The class of Exogens numbers over 66,000. Their germination 
is exerhizal , the embryo with two or more cotyledonous leaves 
having a network of veins ; th£ trunk formed of woody bundles of 
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fibre, composed of dotted woody tubes alone ; arranged round a 
central pith, forming either in eccentric rings, or in a homogeneous 
mass, but always«having medullary plates radiating from the centre 
to the circumference, which are reproduced on the circumference 
of the trunk. Genera, 6,191 ; species, 66,226. 

All botanists are agreed that the organs of reproduction may be 
expected to furnish the best characters for classification after those 
necessary for nutrition. Linnaeus was of this opinion, and he made 
them to a considerable extent the basis of his system, but he 
mainly relied upon their number. The importance of the stamens 
and pistil did not escape the observation of Jussieu, who separated 
from all other Exooens those having the stamens in one flower 
and the pistil in another, and he called them Diclinous. By this 
means he brought together a collection of natural orders corre- 
sponding with the monoecious and dioecious plants of Linnaeus. 
But, in carrying out his system, ho excluded a vast Slumber of 
truly diclinous plants. Some of these anomalies have been cor- 
rected by recent observers, and Dr. Lindley has divided the whole 
of the vast class of Exogens into (1) Diclinous, (2) Hyfogynous, 
(3) Perigynous, and (4) Epigynous Exogens. 


Sub-Class I.— Diclinous Exooens. 

Having Male and Female, without any tendency to Bisexual Flowers. * 


Having flowers forming catkins, without or with only oneflornl envelope ; 
carpels superior, embryo small, little or no albumen ; ovary one-eellcd, 
ovules, one or two ascending, radicle ascending. This includes the She- 
ookof Australia. 

Ovary one celled, ovules one, pendulous, radicle superior, including l tyyvttt 
the Maples, the Alder, Birch, plane trees, &c. J LXXVIII. Betulace*. 

Ovary two celled, with numerous winged seeds, including the Bfltaam 1 
yielding trees with many-seeded capsules, and the several species ni > LXXIX. Attingiacero. 
Liquidambar. ) 


LXXVII. Casuarinacese. 


Ovary one-celled, with numerous cottony seeds growing at the base of a > 
two-valved capsule, as in.Willows and Poplars. / 


Ovary one-celled, with a single erect seed and superior radicle. The 
fragrant Galen of America, the Cape, and Tndia are aromatic shrubs or 
trees, utilised In various ways in tropical countries. In Sweden, Mynca 
Gale is a substitute for hops. 


LXXX. Salicacem. 


LXXXI. Myricaccie. 


Ovary one-celled, with a single ascending ovule, an inferior radicle, ) 
and flowers sometimes bisexual. The beautiful and fragrant Oleastro > L XXXII. Oljpagnaccte. 
grows extensively over the Northern Hemisphere, down to the Equator. ) 


The Amentales are declinous Exogens with unisexual flowers, 
amentaceous inflorescence, and incomplete calyx. Those cha- 
racters form an obvious bond of union in this important natural 
group ; and a brief description of the Betulacea, or Birches, and 
Salicaceas, or Willows, are tho m^st familiar examples we can 



THE VEGETABLE W0BL6. 


334 


offer. They are trees or shrubs, with simple alternate leaver 
nearly orbicular in shape, with primary veins running nearly 
straight from the midrib to tbte margin ; stamens Usually distinct ; 
ovary superior and two-celled; fruit membranous, indehiscent 
and one-celled; seed pendulous. The Birch- tree, Betula alba , is 
monoecious, with alternate leaves, ovate and peteolate, accuminate 
and dentate or doubly dentate, green and glossy above, of a pale 
glabrous green below. Their straight upright stems, smooth 
silvery bark, long, round, slender, flexible, and pendulous branches, 
render the Birch a graceful ornament in the landscape. 

The Birch is in flower in the month of April, when the white 
silvery bark produces the happiest effects contrasted with the 
deeper and more sombre tints which the trunk of the Elms and 
Oaks present. 

The Alder, Alms glutinoaa, has stalked simple stipulate leaves. 
E lowers iHmale and female catkins, the male flowerets loose and 
cylindrical, usually in threes on the pedicle of the scale ; stamens, 



llnust bearing two Bipe Catkin. Bract bearing three flowers Isolated male flow er. 

female flowers. of the Alder. 

Fig. 3U. 

three ot four inserted at the base of the divisions. Female flowerets 
in dense ovate catkins, two together on roundish sessile fleshy scales, 
with four smaller ones at their base, each with a sA'^ll ovary, and 
two one-seeded cells. The glutinpus leaves, red. sap, and wingless 
fruit distinguish the only British species of Alnus froth die 
Birches. 

The Alder (Plate VIII.) inljabits the margin of rivers, and 
marshy places in woods ; its round nearly orbicular leaves are of a 
sober green on the upper surface, and a pale glabrous green heneat^ 
but .slightly glossy when young. This tree, like the Birch, is 



i Uto VIII —Alder Trjc {/Situla alba). 



336 


# THE VEGETABLE WOBLD. 


Osier beds are generally found where they can be under water the 
greater part of the year ; while the Sallows, as S * caprea, rather 
affect dry woods and hedges ; others, as S. lanata , are beautiful 
mountain shrubs, the fertile catkins of which are sometimes found 
a span long in Glen Dole and Glen Callater. 

Willows abound in temperate regions, but decrease sensibly in 
number towards the South of Europe and in Algeria. They sorv^ 
to consolidate the* borders of water and rivers. The Willow 
furnishes means forjhe basket-maker’s work. 

The White Willow (Pig. 375) is the most important of its 
species, on account of the large dimensions which it acquires : it is 
very productive in Osiers and Pollards. 

The Weeping Willow (Salix Babylonicd ), of which we have 
already given a representation at page 66, is particularly remarkable 
for the length, flexibility, and graceful drooping habit of its branches, 



which give it an appearance of melancholy grace. Its country is 
unknown ; we only possess the female specimen. • 

The Salix reticulata , Wrinkled Willow, is a very small shrub 
of from one to two feet high, which grows in the Alps, the Pyrenees, 
and on the Welsh and Scottish mountains. 

The herbaceous “SSillow is also a very small shrub, with stem creep- 
ing under ground and emitting branches almost completely herba- 
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ceous ; it grows in the High Alps and the Pyrenees, in Mount Dore 
in Auvergne, and also in Jhe Grampians. Willows are dioecious ; 
their flowers are in catkins, and solitary, witl^an axil to each scale 
of the catkin. They havo no envelopes. Figs. 375 and 376 



fig 377 —Male Flowei s of Salix alba. 



Fig. 378 —1 emalo Flower of Sah\ all) t. 


represent the male and female catkins of the Willow ; 377 and 378 
show the isolated flowers. 

The Poplars ( Pop ulus) are nearly allied to the Willows, and in 
the flowers they are only distinguished from them by the greater 
number of stamens, which arc inserted on the internal faco of a 
kind of cup. 

Tli e 1 flack Poplar {Populus nh/ra) is among tho larger of these 
trees, commonly known as the Swiss Poplar. The White Poplar 
{Populus alba), a fine tree with ample cyme, is furnished with 
lea\ os remarkablofor their extreme whiteness underneath, especially 
upon tin* most elevated shoots. Fig. 379 represents this species. 

The Am*kn {Populus tremula) is the only real forest-tree of this 
genus ; it is of middle height, with leaves which are very mobile 
in consequence of their length ; they are compressed vertically, 
which leads to' the horizontal tremulous motion which distinguishes 
the trep and procured its name. 

The Pyramidal Poplar, originally from the Caucasus and 
Persia, was imported into Italy and Franco about the year 1749 ; 
it is remarkable for its erect branches which spring from nearly tho 
base of the trunk, and altogether form a long, straight, pyramidal 
cyme : only the male plant of this species is known. 

Among tho Amentales the Casuarineaceje are for the most 
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part Australian trees, or 
scrubby bushes of little 
value to man. The Betu- 
lace je arc natives of Europe, 
Northern Asia, and North 
America, where the bushes 
exist on the limits of eternal 
snow; they are of little 
value as timber. The sap 
of the common Birch, B. 
a/bn , is obtained in spring, 
in North America, by tap- 
ping the trees ; and an 
agreeable sparkling wine 
is obtained from it by fer- 
mentation : sugar is also 
made from B. nnjra , and the 
bark and Ahe leaves and 
catkins are used by dyers 
and tanners. 

The At/iingiaoi:je are 
tropical plants of India, 
North America, and the 
Levant, storax being yielded 
by several species of Ltgm- 
dambar, and oihers abound- 
ing with benzoic acid. The 
8 \i.ir\c jlv, as we have seen, 
are chiefly valuable to the 
basket maker, by whom most 
of the numerous species are 
woven into baskets and other 
useful and ornamental pro- 
ducts. 

The Mykicaceje are leafy 
shrubs, or small trees, hav- 
ing resinous glands and 
dots; natives of the tem- 


Fur. 379. — White Pouliu. 
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perate parts of America, the Cape of Good Hope, and India. 
The fragrant Gales are shrubs or trees of considerable size. The 
Eljeagnaceas, or Oleasters, are trees or shrubs of the northern 
hemisphere down to the equator. El cm gnus kortensis bears a 
fruit about the size of an olive, which is brought to market in 
Persia. The red drupes of E. conferta and several others are 
eaten in India. The only species growing wild in Britain is 
Ilippophae rhamnoidcs , a spiny shrub with dioecious flowers, and 
small, round, orange- coloured acid berries ; it grows on the cliffs 
near the sea ; its fruit becomes rather a pleasant preserve when 
sufficiently sweetened. E. avgustifolia is one of our most fragrant 
garden plants, filling the air with its perfume, while the dull 
yellow flowers which exhale the delicious fragrance attract little 
attention. • 


Having scattered flowers with one-flowering envelope single superior ) 
cirpiW, an 1 large embryo ljing m a small quantity of albumen, with l 
Mipenor ntdiele, twin ovules, straight albuminous embrjo, two-Iobcd C 
anthers, and vertical fissures. ) 

Radicle superior, ovule erect and solitary, embiyo straight, albuminous, 1 
juice luupid, stipules small and flat in the Nettles. ) 

Radicle inferior, embryo without albumen, plumule many-leaved, large j- 

Herbaocoui, rough stemmed, watery plants, with solitary suspended ) 
.miles, honked embryo, without albumen, and superior i adi< lc. Hemp V 
and the Hop belong to the order. ) 


LXXXIII. Stilaginaceir. 

LXXXIV. ITrticiieeie. 

LXXXV. tVmlopli^lla- 
cejp. 

LXXXVI. Cannabiiia- 
eeao. 


Radicle mipenor, ovules solitary, suspended, embryo hooked, ulbuminous, 
juice milky. The Mulberry anti Fig belong to the order. 

Tices or shrubs, abounding in milky juice, radicle superior, large 
conxolule stipules, ouiles solitary, erect or suspended, straight emluyo 
without albumen. Includes the llreiwl-fruits. The Upas tiee of .lava 
belongs to the family. 


J- LXXXVII. Moraeca. 

| LXXXVJII. Artocarpacen? 


Deciduous trees or shrubs with sheathing st ipules, roundheads of uni- \ 
sexu.il flowers in separate catkins, limpid juice, inferior radicle, ulhu- I « 

niiuoiH, embryo long, no calyx, turn nunute plumule. The 1*1 . am s are i- LXXXIX. Platanaccae. 
noble timher-tiecs of temperate intertropical climates, lesembhng the I 
Sycamore, sometimes colled the Plane tree with us. J 


The IJrticals differ from the preceding group chiefly in flic 
absence of catkins, a*nd in some cases the presence of albumen. 
In the typical order Urticaceoo, containing the Nettles, Figs, the 
Hop, the Mulberry, the Ilemp, and the celebrated Upas free, 
the species are widely diffused over every part of the world, — in 
the frozen North, and in the hottest tropical countries. The 
order, as formerly constituted, was nearly synonymous with the 
group, but it is now limited to a few genera characterised by 
the causticity of the limpid juice they yield. The stinging effects 
of the Nettles, Urtica dioca and U. ureus, will be familiar to most 

z 2 
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readers ; but these are not to be compared for an instant with some 
of the East Indian species. Listen, for instance, to De la Tour’s 
description of the effects of the sting of U. crenulata . “ One of 

the loaves ” he says, “ slightly touched the first three fingers of 
my left hand ; at the time I only perceived a slight pricking, to 
which I paid no attention. This was at seven in the morning. The 
pain continued to increase. In an hour it had become intolerable ; 
it seemed as if some one was rubbing my hand with a red-hot iron. 
Still thero was no remarkable appearance, neither swelling, nor 
pustule, nor inflammation. The pain spread rapidly along the arm as 
far as the armpit. I was then seized with frequent sneezings, and 

with a copious run- 
ning at the nose. 
About noon I ex- 
perienced a painful 
contraction of the 
back of the jaws, 
wMch made me fear 
an attack of tetanus. 
I went to bed, 
hoping that repose 
would alleviate my 
suffering ; but it 
did not abate; on 
the contrary, it con- 
tinued nearly the 
whole of the follow- 
ing night: but I 
lost the contraction 
of the jaws about 
seven in^he even- 

Fig. 380. Male Flower of ConnabiBsativa. mg. The next day 

the pain left me. I continued to suffer for two days, and the pain 
returned when I put my hand into wat^r ; and I did not finally lose 
it for nine days.” 

The Cannabinaceje, represented by the Hemp (Cannabis sativa ), 
(Figs. 380 and 381), originally came from Persia, but has since 
become acclimatised to all parts of Europe. It is well known that 




OANNABINAOEJE. 


341 


the free libre, one of the elements of its bark, makes this plant 
eminently precious to man. 

The Hemp is a dioecious herbaceous annual, with opposed lower 
leaves. The upper leaves are often alternated and deeply intersected, 
with from five to seven acuminate or linear lanceolated segments, 
strongly dentated, rough, and of a pale green colour underneath ; 
two lateral stipules accompany them. The male flowers are disposed 
in bunches, and are composed of a calyx with five divisions and five 
stamens, with bilocular 
anthers opening from 
within by two longitu- 
dinal clefts, opposite to 
them. The female 
flowers are disposed in 
axillary leafy glome- 
rulcs, and present a 
calyx formed by two 
divisions and a* pistil 
composed of an upper 
ovarium, surmounted 
by a short style, with 
very long filiform stig- 
mata. The unilocular 
ovarium encloses a 
single ovule. The fruit 
is an Achenium; the 
seed, without albumen, 
encloses an embryo Fig. 381.— Female Flower of Cannabis sativa. 

folded upon itself. 

It is from another species of # tho Hemp ( Cannabis Indicd ) that 
the Indians make tho intoxicating liquor commonly known under 
the name of Haschich . Tho Orientals make a deplorable abuse 
of its intoxicating powers. 

The Hop ( Hamulus lupulus), a perennial plant, with voluble 
stems and opposite lobated leaves in tho shape of a £alm, belongs 
to the same family as the Hemp. It is found wild in Europe in 
hedges and upon the banks of rivers. The Hop is cultivated in 
England, Germany, France, and Belgium. The female flowers are 
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disposed in compact ovoid ears, forming cones when at.maturity by 
the development of their sepales and bracts. The fruit or achenes 
are covered with a granulous powder of a greenish or golden yellow 
colour ; they are very odorous, and contain an active principle to 
which chemists have given the name of Lupulin. The cones of 
the Hop are used in the manufacture of beer ; they are tonic, and 
slightly narcotic. 

The Morac em are trees and shrubs, sometimes climbing plants 
mostly yielding a milky juice. The Fig (Ficus) and the Mulberry 
(Morns) are natives of warm countries, where they form vast 
forests, the thick trunks and strong boughs of the Fig with its 
large head being conspicuous. Travellers speak of the noble 
aspect of the Wild Fig, of their gigantic dimensions, and the 
thick delightful shade oast by their leafy heads. Fraser, speaking 
of their habits at Moreton Bay, says, " I observed several species of 
Ficus, upwards of one hundred and fifty feet high, enclosing 
immense Iron-bark trees, on which the seeds of those Fig-trees had 
been originally deposited by birds. Here they had vegetated and 
thrown out their parasitical and rapacious roots, which adhering 
close to the bark of the Iron- tree, had followed the course of the 
stem downwards to the earth, where, onco arrived, their progress 
and growth is truly astonishing. The roots increase rapidly in 
number, envelop the iron-bark; and send out at the same time 
such gigantic branches, that it is not unusual to see the original 
tree, at the height of seventy or eighty feet, peeping through the 
Fig as if it were a parasite on the real intruder.” But the Pagoda- 
tree (Ficus Indicus) excells all others in its magnitude, one tree 
being capable of giving shelter to a regiment of cavalry. This tree 
is a native of India land the islands of tho Indian Ocean, reaching 
its greatest perfection in the villages on the skirts of the Circar 
mountains: Tho branches cover a vast extent of grourn^ dropping 
their roots here and there, which as they reach the ground 
rapidly increase in size till they become as large as the parent 
trunk. Roxburgh says he has seen such trees full five hundred 
yards round *the circumference of the branches, and a hundred 
feet high, the principal trunk being twenty ifive feet up to the 
first branches, and eight or nine feet in diameter. 

All the species of Ficus abound in a milky juice containing 
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caoutchouc, the best known quality of that valuable product being 
obtained from F. elastica. The leaves of F. Indica are ovate, heart- 
shaped, three-ribbed, and entire; when young, downy on both 
sides, smooth when more matured, and from five to six inches long, 
and three to four broad, having a broad, smooth, greasy-looking 
gland on the under side of the leaf-stalk at the top. The figs grow 
in pairs from the .axils of the leaves ; they are downy, and about 
the size and colour of a ripe cherry at maturity. 

F. elastica, the Indian Caoutchouc tree, will be known to most 
readers ; it is now common in all the hothouses in the country, 
and numbers of fine plants may be seen in the, Palm House at 
Kew. It has large glossy leaves, thick, oval, and pointed ; small 
axillary, uneatable fruit of the size of an olive, and long reddish 
terminal buds composed of rollod-up stipuloo. In its native fields 
it grows to the size of the European Sycamore, chiefly among 
decomposed rocks and vegetable matter over the declivities of 
mountains, growing with great rapidity as a young tree, attaining 
the height of fivc-and- twenty feet in four years, and with a trunk a 
foot in diameter. The milk is extracted by making incisions through 
the bark to the wood, at the distance of a foot from each other, all 
round the tree, and up to the top. After one course of tapping the 
tree requires to rest a fortnight, when the process may be repeated. 
When the liquid is exposed to the air it becomes a firm and elastic 
substance, fifty ounces of pure milky juice yielding about fifteen 
ounces of clean, washed caoutchouc. The Pippul, or Sacred Fig of 
India, F. religiosa, is known by its rootless branches and heart-shaped 
foliage, with long attenuated points. It is Common in every part of 
India, where it is planted for the sake of its grateful shade. It is 
held in superstitious veneration by the Ilin^is, because, according 
to tradition, Vishnu was born under its* shade. The long pointed 
leaf has a wavy edge and long slender and fiat footstalks, which 
produces a tremulous motion in the air, like that produced by the 
Aspen-troe {Populus tremula). Silk- worms seem to prefer this 
leaf to the Mulberry, and they are used by the natives of Arabia 
fpr tanning leather. The Sycamore Fig (F. sycanwrus) is a largo 
tree which grows in Egypt round the villages near the coast, and 
gives grateful shelter to the villagers under its widely-spreading 
head. The leaves are broad, ovate, and angular* and the fruit is 
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produced in clustered racemes upon the trunk and old limbs. The 
figs are sweet and delicate. 

The Common Fig (Ficus carica) was originally found in the 
eastern and western regions of the Mediterranean. It was intro- 
duced and has been cultivated in Europe from the most ancient 
times. They are frequently found growing almost spontaneously 
in the South of France. Generally growing ps a shrub, the Fig 
can also be found as a, tree of four or five feet in height. The 
leaves vary in form on the same plant. They generally present 
from three to seven unequal and obtuse lobes. The flowers are 
unisexual, and placed upon tho internal walls of a common 
receptacle, pierced at the vertex with a small orifice, that protects 
a large number of imbricated bracts. The male flowers have a 
calyx composed of three sepals, with three stamens opposed to 
them, and bilocular anthers that open from within by two longi- 
tudinal (lefts. The female flowers have a calyx formed of five 
sepals, and a pistil composed of an upper ovarium, surmounted by 
a style, that divides itself into two stigmated branches. This 
ovarium is unilocular, and encloses only one ovule. The fruit of 
the botanists (that generally known to the world) is^i thick, fleshy, 
and succulent receptacle, that constitutes the Fig. The fruit wo 
say, then, is an achenium ; and the grain contains under these 
integuments a fleshy albumen, in which is a recurving embryo. 

The Artocarpace^:, . or Bread-fruit tribes, abound in the 
warmer parts of the world, and many of them are natives of the 
tropics. They bear so close a resemblance to the Nettle tribes 
(Urtica), that bqtanist^ find it difficult to separate them by any 
well-defined characteristics. Their chief characters are a very 
imperfectly-formed #lyx, no corolla, leaves with inconspicuous 
stipules, a rough foliage, and an acrid milky juice which often 
contains caoutchouc ; the flowers are collected round tho head, and 
the ovules suspended singly from the upper part of the ovarium. 
Their milk, which is always acrid, acquires properties in Upas 
tree (Antiaris) which render them intensely poisonous ; that sub- 
stance must, therefore, be entirely absent before the fruit can be 
eaten with safety. This applies even to the Common Fig, which 
in its immature state, when milky, is acrid and unwholesome ; but 
os the milk disappears, its place is supplied by sugar, and the fruit 
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becomes wholesome and delicious. The same is probably the case 
with all the Bread-fruits. 

The Bread-fruit would seem to be an inverted Fig. . The trees 
have stems of considerable size, large rough leaves, stipules like 
the fig, monoecious flowers, the stamen-bearing ones disposed in 
long club-shaped spikes, the pistil-bearing ones in round heads, 
which afterwards become the solid receptacle round which the fruit 
ripens, in contradistinction to the Fig, in which the receptacle is 
internal and fleshy. Artocarpus incisa , the Bread of the South- 
Sea Islands, is green, and equal in size to the larger melons. One 
variety produces the fruit free from spines on the surface or seeds 
internally ; others split into deep lobes, or are covered all over 
with the sharp-pointed fleshy tops of the calyx. The nuts when 
roasted are said to taste like chestnuts ; but it is principally for 
the fleshy receptacle that it is valued, and this when roasted 
becomes soft, tender, and white, and not unlike the crumb of bread 
when eaten new. 

The Upas-tree ( Antiaris toxicaria), the half-fabulous poison 
tree of Java, was said to be a largo tree growing in the midst of a 
desert produced by its own pestiferous qualities, and causing 
death to every other plant and animal which camd under its 
influence. To approach the tree for the purpose of wounding its 
stem and carrying off its juice, was said to be the task of criminals 
condemned to death. There is a measure of truth in the fable. 
There is the Upas-tree in Java, and its juice, taken internally, is 
speody death to any animal ; and there is a tract of land where 
neither plant nor animal can oxist ; but the two circumstances 
have no connection. The poisoned tract is the crater of a volcano, 
which emits carbonic acid gas continually — a spot where not even 
the Upas-tree can grow. The Upas-tree is one of the Artocar - 
pacecBy which abounds in milky juice, and this juice, as we have 
said, is like many of its congeners, a deadly poison when mingled 
with the blood. 

The Planes (Platanus) are exogenous trees, or shrubs, with 
palmate deciduous leaves, toothed and stipulate, unisexual naked 
flowers, in globose catkins, the barren powers with single stamens 
mixed with scales. The fertile flowers with one-celled ovary, 
thick and awl-shaped style. The Oriental Plane (P. orientalis) 
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is a tree of noble . growth, in many respects resembling the 
Sycamore, with its large palmate leaves. Its wood is fine-grained 
and hard* and when old it acquires dark veins, somewhat 
resembling Walnut-tree. P. occidentalis ranges from Mexico to 
Canada. 

The Plane-tree is one of the largest trees of temperate regions. 
Pliny relates that in his time there existed a celebrated Plane-tree 
in Lycia, the hollow trunk of which formed a kind of grotto, mea- 
suring 90 feet in circumference. Its branching arms resembled 
a little forest ; the branches composing it covered an immense 
space of ground. The hollow of the trunk was carpeted with 
moss, which gave it still more the appearance of a natural grotto. 
Licinius Mercianus, the Homan governor of Lycia, gave a feast 
in this grotto to eighteen guests. Pliny mentions another Plane- 
tree which the Emperor Caligula found in the neighbourhood of 
Yelitria, the branches of which were so disposed as to form a 
grotto of natural verdure, in which the Emperor dined with 
fifteen persons. Although the Emperor occupied a part of the 
tree alone, the guests w%re all quite at their ease, and the slaves 
were able to perform their offices with perfect convenience. 

At Caplfyas, in Arcadia, eight hundred years after the Trojan War, 
an old Plane-tree was shown bearing the name of Menelaus carved 
•on its bark. It was then said that this prince planted it himself be- 
fore his departure for the seat of war. It is also related of the chief 
of men, Agamemnon, that he planted a Plane-tree at Delphos, which « 
was seen many centuries after the death of the hero. These asser- 
tions are probably fabulous ; but what makes recitals of this kind 
somewhat credible, is the fact that, at the present time. Plane- 
trees of an gge and dimensions quite extraordinary still exist in the 
East. De Candolle, in his “Physiologic Vegdtale,” records the 
statement of a modern traveller in the East, to \^e effect, that in 
the valley of Bussekdcre, three leagues from Constantinople, there 
exists a Plane-tree 100 feet in height, the trunk of which was 175 
feet in circumference. The trunk presented an excavation 80 feet 
in circumference. Its shadow extended over 500 square ffeet. 
Plate X. is a representation of the Plane-tree of Bujukdere, a 
celebrated tree all over the East, although the documents which 
, would determine its exact age are wanting. 
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TheUrticaland theEuphorbal groups, ranging from the seventy- 
third to the ninety-fourth natural order in Dr. Lindley’s system, 
form the most remarkable tribes in the whole vegetable world. We 
have briefly traced the history of the Urticaceso, and their* con- 
geners, which include the Bread-fruit-tree, the Hemp-plant, the 
Mulberry, Fig, and the Plane-trees ; the Euphorbias include the 
Crowberries, and the strangely-shaped Pitcher-plants. We have 
seen side by side with these plants, so useful to man, the caustic 
Stinging Nettle of our own climate, the deadly Upas-tree, and 
many other plants distinguished by their dangerous properties at 
some stage of their existence. 

The Euphorbals are chiefly distinguishable from the Urtical 
tribes by their compound consolidated pistil, which exhibits a 
more complex organisation than the other. They are diclinous 
Exogens, with scattered flowers, having two floral envelopes, con- 
solidated carpels, axial placentae, and large embryo, in many with 
abundant albumen, but sometimes without. The Euphorbias num- 
ber no less than two thousand species, three-eighths of which are 
natives of intertropical America, sometimes forming trees, bushes, 
and even weeds ; occasionally they are deformed, ^leafless, succu- 
lent plants, resembling the Indian Figs in appearance, but alto- 
gether different from them in properties ; many of them are 
medicinal, as Eicinus communis , the Castor Oil-plant, and the 
Crotons. * * 


Aa their name indicates, they are agrid Exogens, with definite sus- "i 
pended ovules, anatropal, with scattered flowers and leaves, and three- 
parting fruit. The order contains a vast number of species, some of them J- 
highly poisonous, others, like the Castor Oil-plant, with line medicinal 
properties. J 

The Scepads are Euphorbial Exogens, with unisexual amentaceous } 
flowers, definite anatropal ovules, suspended, sui>erior radicle coriaceous ( 
leaves, and membranous stipules forming the scales of the buds. They [ 
are natives of Indian forests. / 

The Starworts are aquatic Euphorbials, with definite suspended ana- ) 
tropal ovules, superior radicle ; flowers unisexual, axillary, solitary, and > 
minute, destitute of calyx, and albuminous. ) 

The Crowberries are small acrid shrubs with heath-like leaves, without ) 
itipules, and minute flowers in their axils ; they are Arctic plants slightly > 
acrid. J 

The Pitcher-plants are herbaceous, or half shrubby plants, the. stem ) 
bearing both leaves and fruit; their leaves assume a most singular develop- > 
ment, which gives rise to hollow organs— the pitcher. ) 


XC. Euphorbiaceso. 


XjCI. Scepacew. 


XCII. Callitrichace®. 


XCin. Empetracea. 


XCIV. Nepenthaceee. 


The Pitcher-plants ( Nepenthes ) are placed here for the ex- 
cellent reason that no place more suitable could be found 
for them. With certain insignificant resemblances ’ to the tribe, 
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they possess other characteristics which are without parallel. The 
dilated foliacectus petiole, with its pitcher- shaped termination, 
and its articulated lid-like lamina, are among the curiosities of 
the vegetable world. (Fig. 382.) 



Nepenthes phyllamphora . The petiolo r a p leaves .the stem 
# at a, and spreads into a flat leafy member, p ; it then contracts 
into a wiry petiole, as a, which performs a revolution, and again 
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expands into a hollow pitcher-like organ, p . The lid of the 
pitcher is the lamina of the leaf, which is articulated with 
the pitcher. The pitcher is supposed to be formed by the two 
margins of a flattened petiole, technically a phyllode. “The 
petiole,” says Mr. Dresser, “ leaves the stem in the form of a 
flattened leaf, which, after expanding laterally, again contracts, 
and is continued in tho form of a long tendril-like organ, the 
summit of which becomes hollowed and dilated, and thus forms 
the body of tho pitcher upon the extremity of which the lamina 
appears as the lid of tho vegetable jug.” 


* Queknals. 


A sub-division of diclinous Exogens, which comprehends the 
Oak, the Beech, tho Walnut-trees, and some others of tho tem- 
perate zone. Their unisexual flowers are aments, or catkins, with 
monochlamydous envelope, an inferior fruit, with Almond-shaped 
embryo without albumen. 


Includes our most important fruit-trees and shrubs. Exogens with two ' 
or more cells in tho ovary, pendulous or peltate ovules; they aro readily 
distinguishable by their catkins and leaves, their apetalons rudimentary 
calyx, fruit enclosed in a husk or cup, and nut containing one cell and 
one or two seeds. Thd order includes the Oaks, tho Hazel, the Beech, 
and the Chestnuts, the Lithoearpus or Shine Oak of Java, among others 
the b'agua /irocera , said to exceed Araucaria in size. 

Oak-like Exogens, having a ono-celled ovary and one solitary erect 
ovule, are trees with a watery or resin- >us juice ; t liey are chiefly A merican, | 
a few Indian, and tho common Walnut, Juglanx , ilie nut of Jove, is a V 
native offlPorsia. The Hickory (Carua) of America produces an edible | 
fruit and valuable timber. The Engelhartduis are very numerous. j 


XCV. Corylaceae. 


XCVI. Juglandaceae. 


The Hazel ( Corylus avellana) is a monoecious shrub, of about 
twelve feet high. It is common in woods, thickets and copses, and is 
often planted in belts near hedges, or other fences. The branches 
are erect, slender, and flexible, with simple alternate leaves, 
doubly dentatod, sometimes superficially lobed, accompanied by 
two Caducous stipules. The male flowers are disposed in pendent 
catkins of from ono to three, disposed at the extremity of tlfb 
branches, or upon the short lateral shoots. These catkins begin 
to turn green towards the end of autumn, before the fall of the 
leaf, and they flourish to the end of winter, when the development 
of the new leaves takes place. Tho male flowers, contained be- 
tween two little scales, have five stamens, with unilocular anthers 
opening from without. The female flowers are composed of a 
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calyx, with very small denticulated limbs, and a lower ovarium 
with two cells, each containing a suspended anatropal ovule. 
This ovarium is surmounted by two long styles of a lively red. 
At the period of fructification the involucrum has undergone great 
development ; it has become foliaceous, a little fleshy, and slightly 
bell-shaped at its base, opening at the summit and containing a 
fruit, or nut, which is an achenium, in consequence of the ‘abortion 
of one of the cells, and of the ovule, which'it encloses. * The seed, 
with slight membranous shell, contains an embryo destitute of 
albumen, under a slight integument : cotyledonous, smooth on the 
surface of one side, and convex on the other. 

The common Yoke Elm, or Hornbeam ^ Carpensls betulus ), when 
allowed to attain its natural dimensions, is a graceful tree, rising 
to tho height of twelve to thirty feet, with a slightly smooth and 
ashy grey bark, and somewhat resembling the Beech in its appear- 
ance. The male flowers are disposed in cylindrical catkins, the 
imbricated scales of which directly protect from six to twenty 
stamens, with short bifurcated filaments and unilocular anthers 
barbed at the summit. The female flowers are disposed in clusters, 
the exterior with caducous bracts, of which each bear two uni- 
floral involucrum, presenting an appearance very analagous to those 
of the Hazel-tree. The fruit has a foliaceous, veined, reticulated 
cupule, with three lobes, the middle one of which is much larger 
than tho other two. The most important principle of the wood 
of the Yoke Elm is in its caloric power. It is an excellent fire- 
wood. It is much used in the fabrication of certain tools, and in 
parts of machines which are subjected to much friction, and where 
great durabiltiy is necessary ; but it is coarse, and in consequence of 
the larger size of. its medullary processes it is unfitted for cabinet 
work. Tho Hornbeam is an indigenous British tree, very common 
in copses, and is frequently pollarded by the farmer. When checked 
usd stunted in this way it retains its withered leaves all the winter, 
and is useful where winter shelter is required. The wood was 
anciently used as yokes for cattle, hence its popular and scientific 
name from the Celtic word Car , wood, and pinda, head. 

The Oaks ( Quercus) are moncpcious trees with simple alternate 
leaves, each having two caducous stipules. The male flowers are 
disposed in filiform catkins, slender, interrupted, and pendent 
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(Fig. 383). Each flower presents a calyx with six or eight free 
unequal divisions, the margin being bordered by long slender pro- 



Fig* 384.— Female Flowers of the Oak Fig 385 —Fruit of the Oak 

female flower (Fig. 384) is composed of an inferior ovarium, 
surmounted by a perianth having three or six divisions, and with 
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a short style, which is divided in three stigmatic branches, added 
to which it is surrounded by a sort of little cup, or * cupulla, 
formed by a fold of the peduncle, upon which a large number of 
small imbricated bracts are inserted. The ovarium is three-celled, 
each having two anatropal ovules. At maturity, two of these 
three cells, with their contents, are abortive. The fruit, desig- 
nated under the name of an Acorn (Fig. 385), is of an ovoid or 
oblong shape, umbilicated at its summit with a cartilagnous and 
shiny pericarp, becoming from this shape unilocular and mono- 
spermous. Under its covering this seed presents an embryo 
destitute of albumen, the cotyledons of which are convex on the 
outside/ and flat on the inside ; they are also fleshy and farinaceous. 
The fruit is enveloped at its base by the indurated and ligneous 
cupulla of which we have spoken. 

The Oaks belong almost exclusively to the northern hemis- 
phere, where they inhabit ^he temperate regions, or the high 
mountains of equatorial countries. The species which they 
include, unlike Roses, are scarcely known in a wild state in 
the southern hemisphere, their southern limits being the islands 
of the Indian Archipelago, whence they spread westward along 
the Himalayan range until they reach Europe, The Oaks are 
the most majestic trees of our fi^ests, with robust hardy trunks, 
and powerful, far-spreading branches. It will be convenient to 
divide them into Forest Oaks, or Roburs , Ilexes , and Clubbed Oaks. 

The common Oak, Q. peduneulata , is the true British Oak, 
which is alone suitable for ship-building on account of its dura- 
bility and hardness ; but it is probably more influenced by the 
soil on which it grows; and for the Oak, the soil of Sussex seems 
to surpass any other ; the Sussex Oak is also recognised as the 
best kind employed. This is Q. peduneulata, which is recognised 
by the very short stalks of the leaves, while the acorns are borne 
on long stalks. 

The Sessile-cupped Oak, Q. sessiflora, sometimes called the 
English Oak, is found all over England, # but is more abundant in 
the 'West, and constitutes the greater part of the Oak in North 
Wales. It is of more rapid growth^ than the last, and attains 
much larger dimensions. 

Quercus sessiflora , represented in Plate XII., is a tree with a 




1 lute XII — Hie Oak (Quenus sut Jluru) 
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frame of variable size, with petiolate, oblong, almost oval, sinuated 
leaves, with* a fructifying peduncle much shorter than the 
petioles ; the fruit arrives at maturity the same year .with the 
flowers which are to produce their successors. 

Quercus Ilex is an Evergreen Oak, native of the European con- 
tinent, of some 50 to 60 feet in height ; the leaves are shiny 
above, grey or whitish and tomentose on the lower surface ; the 
fruits are sessile, or borne by the short, downy, or rather hairy 
peduncle, with tubulous, scaly, cotonous cupulla. They grow in 
arid places, and are common in the South of France. The acorns 
are sweet and eatable. The wood is very combustible, and much 
used in France as fuel ; besides which, it is largely employed in 
naval construction, carpenter’s and cabinet work. 

The Cork-tree (Quercus suber), of which we have already spoken 
in the chapter on Bart, is closely allied to the Evergreen Oaks ; its 
leaves arc persistent till the end of the second and even the third 
year. It is, as already stated, the corticle, or bark, largely deve- 
loped, which produces the substance known under the name of 
cork. It grows upon mountains of slight elevation, a little removed 
from the basin of the Mediterranean. Limited to some parts of the 
South of France and to Spain, the Cork Oak is tho predominant 
inhabitant of the forests of Algeria, where it constitutes woods of 
great extent, occasionally mixed, however, with other denizens of 
tho forest. 

Tho Kermes Oak ( Quercus cocci fera) is a tufty bush, of from 
7 to 12 feet high, with small, oblong, cordate, dentate, thorny, 
persistent leaves of a smodth greon ; common in dry, sandy, and 
stony places in the regions of the Mediterranean. It is upon this 
little Oak that the cochineal, a hemipteral insect, lives, from 
which the beautiful scarlet colour was obtained before the intro- 
duction and employment of tho cochineal of tho Cactus ( Cochinil - 
lifer% of Nopal) into Europe. 

Club-shaped Oaks are distinguished by their thin and deeply 
dentated leaves, the loose, narrow scale of their cup, and their 
long deciduous stipules. 

The Quercus cerr is, rather rare, but wid4^ disseminatod in France, 
is remarkable for the scales of its cupufla, which are linear, recurved 
on the outside, and gyrose on their upper part. In this species 
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the female flowers remain stationary during one year of their 
appearance, and do not complete their evolutions till .the autumn 
of the second year. 

The Spanish Oak (Q. Hispanica) bears its branches erect ; leaves 
nearly evergreen, lanceolate, and acute, and finely serrated ; dark 
green on the upper side, glaucus green on the under surface. 
Bark thickly cortical, and top shaped with shaggy, prickly, spread- 
ing scales. This tree grows in Spain and Algeria, and is found 
in some of our nurseries under several synonyms. 

Besides these species there is the Austrian Oak (Q. Austriacd ) 
found in Hungary and Lower Austria ; the prickly capped Valonia 
( Q. Aigelops ), which grows in the Morea, valuable for its acorns, 
which are largely imported for tanning purposes ; and various 
Oaks, the produce of the mountains intervening between India and 
Asia Minor. Of the species which Dr. Itoylo found in the 
Himalayas, most of them are too tender for acclimatisation with 
us, but some of them are beautiful trees. 

Tho American Oaks are numerous in species, but their timber 
is by no means of the same value as their European congeners. 
Tho White Oak (Q. alba) produces sweet acorns and excellent 
timber, some specimens in the American forest attaining the 
height of seventy or eighty feet. Tho Chestnut-Feaved Oak 
(Q. prinus) is cultivated in all the nurseries and Under eight or 
ten synonyms. It is a handsome tree, with broad bright-green 
foliage, but its timber is light and porous. Tho Black Oak ( Q. 
tinctoria) is a native of the Carolinas, Georgia, and Pennsylvania, 
where it attains a great size, with largo, handsome ovoid leaves, 
downy beneath, which become dull, red, or yellow in tho autumn. 
The tree is nlore appreciated for its colouring properties than for 
its timber, the latter being coarse-grained ; but its inner bark 
abounds in a yellow dyo of great brilliancy, known as Quercitron, 
which is much sought after. Tho Live Oak (Q. vivens ) is a 
valuable timber tree, which grows in the Southom States of the 
Union, growing on the shores of the creeks and bays. It is a 
heavy, compact, fine-grained wood, with coriaceous, oblong leaves, 
obtuse at the base, closed with starry down beneath; acorns 
oblong, and said to bo sweet tasted. 

Many species of Oak are found on tho high lands of Mexico and 
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tho adjoining States, growing at a height of five or six thousand feet 
above the sea. Some of them, as the Iron Wood Oak (Q. sideraxyla) 
and the Large-leaved Oak (Q. macrophylla ), trees either yielding 
valuable timber, or of great beauty. The large-leaved oak is, 
perhaps, the finest oak in tho world ; its leaves, which are downy 
beneath, tapering at the point, and heart-shaped at the base, 
being from 12 and 18 inches long, and broad in proportion ; and 
its acorns are large as French walnuts. 

The Beech ( Fagus sylmtica ) is one of our best known and most 
important forest-trees. It attains great dimensions, sometimes 
rising to the height of 100 feet with us, and even 120 feet in 
more favoured climaies ; its smooth, strong stem, which becomes 
ashy grey by exposure to the weather, rises round and straight 
through its foliage, remaining visible to its first branch, so that a 
Beech wood presents a clear vista, their thick leafy heads prevent- 
ing brushwood from growing under them. It is sometimes free 
from branches to tho height of 60 feet. Its leaves, petiolate, ovate 
or oblong, are generally pointed or acuminate, loosely dentated, 
waving, and coriaceous, with prominent ciliated veins : silky at 
the edges ; they are alternate, and accompanied by two brownish 
stipules ; they arc shining and thin, changing in tho autumn to 
a brownish russet. The flowers, which are unisexular, appear at 
the same time as the leaves. The male flowers aro disposed in long, 
pendent, globular catkins ; with long peduncles ; and very small 
pendent, caducous scales. The female flowers, are enveloped, to 
the number of two or three, in a common two-lobed prickly 
involucre, covered exteriorly with a number of filaments ; tho 
fruit is the Beech-nut. The seed contains an embryo without 
albumen, the cotyledons, of which arc irregularly foldedtip inside, 
and strictly coherent. The oil obtained from this seed is both 
eatable and a good lamp oil. 

Among tho Beeches many handsome varieties, well adapted for 
ornamental purposes, from their variously coloured foliage, have 
originated. S. purpurea, the Purple Beech, has the young buds 
and shoots of a rich rose colour. In the Copper Bcoch (S. cuprea ) 
they are pale copper colour ; in S. variegtkus they are white and red, 
interspersed with streaks of red and purple. In some, the leaves 
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are curled up. In others, as S. pendulata, the branches are pen- 
dulous, or weeping. 

The smooth thin bark of the Beech is apt to develop the knobs 
called embryo-buds, or abortive branches, which are sometimes 
used by cabinet makers. Its branches are numerous, and its 
foliage dense and shady, so that the Bird’s-nost Orchis is often 
found under its shade, parasitical on its roots ; among which also, 
but not upon them, the common Morel flourishes in the Beech 
forests of France and Germany. 

The Chestnut ( Castanea vulgaris) is a tree of rapid vegetation, 
and endowed with great longevity. It attains a height of 20 to 

100 feet, occasionally pre- 



senting an enormous cir- 
cumference. Its leaves are 
large, petiolate, # oblong, 
acutely lanceolate, deeply 
dentate, coriaceous, smooth 
and shining, with promi- • 
nent secondary parallel 
nerves, accompanied by 
two caducous stipules. 

The flowers are uni- 
sexual, and appear after 
the leaves. The malo 
flowers are very small cat- 
kins, each flower being 
coihposed of five or six 
divisions, with as many or 
more stamens, having bi- 
locular anthers opening 
from without. The female 
flowers are, to the number 
of five or six, enveloped 
in a common four-lobed 
involucrum consolidated 
externally with numerous 


unequal linear bracteoles. Each female flower consists of a lower 


ovarium, surmounted by a calycinal limb, having five to eight lobes, 
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and an equal number of styles. It encloses a like number of cells 
containing two anatropal ovules. When arrived at maturity, 
which is in the month of September or October, the involucrum 
is thick and coriaceous, charged on the outside with a soft prickly 
fasciculated envelope, and enclosing from one to five unilocular 
fruits by abortion, known under the name of Chestnuts. The 
pericarp is coriaceous, fibrous, and hairy on its external surface. 
The seed contains an embryo without albumen, under a mem- 
braneous covering; the cotyledons are voluminous, and plicated 
with fissures of greater or less depth, and, as is said, farinaceous. 
The Chestnut is the principal produce obtained from this useful 
tree ; this fruit forms the principal food of the poor populations 
of the central flats of France, and of the valleys of the Alps. 

Improved by culture, the Chestnut-tree has given place to the 
variety called Marromer by the French cultivators, of which 
several varieties are known. They yield the large Chestnuts which 
sometimes come into our markets. 

The native country of the Chestnut is not very clearly ascer- 
tained ;*it is probably Asiatic however — at least, the common name 
is Turkish, and is derived from their custom of grinding up the 
nuts and mixing it with the food of broken- winded horses, and 
probably of others also when favourites. 

The famous Chestnut- tree of Mount Etna, said in Sicily to be the 
“ Chestnut of a Hundred Horses” ( Caatagno de cento Cavalli), is 
reported to be 170 feet in circumference. J ean Houcl gives the history 
and dimensions of this gigantic tree. “ W e departed,” he says,“ from 
Ace-Reale in order to f isit the Chestnut callqjJ. of ‘ the hundred 
horses/ We passed through Saint Alfro and Piraino, where these 
trees are common, and where we found some superb old chestnuts. 
They grow very well in this part of Etna, and they are cultivated 
with great care. Night not having yet come, we went at once to see 
the famous Chestnut* which was the object of our journey. Its size is 
so much beyond all others that we find it impossible to express the 
sensation we experienced on first seeing it. Having examine4 it 
carefully, I proceeded to sketch it from nature. I continued my 
sketch the next day, finishing it on the spot according to my custom, 
and I can now say that it is*& faithful portrait, having demonstrated 
to my own satisfaction that the tree was 160 feet in circumference, and 
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having heard its history related by the savants of the hamlet. (Plato 
XI.) This tree is called the ‘ Chestnut of a Hundred Horses’ in con- 
sequence of the vast extent of ground it covers. They tell me that 
Jean of Aragon, while journeying from Spain to Naples, stopped 
in Sicily and visited Mount Etna, accompanied by all the noblesse of 
Catania on horseback. A storm came on, and the Queen and her 
cortege took shelter under this tree, whose vast foliage served to pro- 
tect her and all these cavaliers from the rain. It is true that out of the 
hamlet the tradition of the Queen’s visit is looked upon as fabulous ; 
but however that may be, the tree itself seems very capable of doing 
the office assigned to it. 

“ This tree with its vaunted diameter is entirely hollow. It is 
supported chiefly by its bark, having lost its interior entirely by 
age ; but is not tho less crowned with verdure. The people of the 
country have erected a house here, with a sort of furnace for drying 
the chestnuts and other fruits which they wish to preserve. They 
arc even so indifferent to the preservation of this wonderful natural 
curiosity that they do not hesitate to 1 cut off branches to burn in 
the furnace. # 

“ Some persons think that this mass Qf vegetation is formed of 
many trees which have united their trunks ; but a careful examina- 
tion disposes of this notion. They are deceived. # All the parts which 
have been destroyed by time or the hand of man have evidently 
belonged* to a single trunk. I have measured them carefully, and 
found the one trunk as I have said, 160 feet in circumference.” 

We should be inclined to adopt the opinion heie hinted, that 
this monster tree#eas the union of several, but M. Houcl’s sketch 
and description seem conclusive; and his opinion is fuither con- 
firmed by the fact that many chestnuts in the neighbourhood of 
Mount Etna are 12 yards in diameter, while one actually measures 
83 feet. 

Now, what age can be assigned to the M6unt Etna Chesnut P 
It is difficult te say. If we are to suppose that each year its con- 
citric layers have only been a line in thickness, this venerable 
tree would be not less than three thousand six hundred and forty 
years old. 

At Neuve Calle, on the Geneva Lake, "there exists another Ghesnut 
of gigantic proportions. m 
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The Juglandaceas, whose prevailing qualities are acridity and 
aroma, includes the common Walnut (Juglans regia). (Plate XIII.) 
It is a large tree, with whitish bark, more or less fissured 
according to its age. It has a cylindrical stem, # rising to a 
considerable height without branches; the branches are large 
and spreading, forming an ample and rotund head. The leaves 
arc of a dull greenish colour. The Walnut is indigenous to the 
Caucasus, Persia, and India. This tree only prospers and is 
abundantly fruitful when it is completely isolated. The leaves 
are alternate, smooth, and coriaceous; they are composed of 
seven or eight acutely ovoid leaflets, superficially sinuate, and 

are monoecious. The flowers, 
male and female, are disposed 
in catkins; but in the female 


i 


catkins the floors are less nu- 
merous., The male catkins have 
loosely imbricated scales, are 
pendent, cylindrical, very cadu- 
• cous, and placed at the axil of the 
leaves which have fallen the pre- 
'' ceding year. At the axil of each 

scale a flower may be observed, composed of a 
perianth with six divisions, and a variable 
number of stamens ranging from eighteen to 
thirty-six, the anthers of which are two-celled, 
iS Sii Sro opening from without by two longitudinal’ 
clefts. The female flowers are in clusters of 
drooping catkins, of from one to four, born 
on the summit of a young shoot produced the 
same year, presenting a very short, scarcely 
dentate, exterior envelope, and an interior en- 
velope with four divisions. A short style rises 
||19f from the centre of the flower, which soon divides 
itself into two stigmatic scaly glands, having an 

Fiff. 387.— Catkin of the . „ . j , 

Walnut {JugUm regia). inferior unilocular one-cclied ovary, and one 

erect ovule. It is subdivided by spinous dissepiments or parti- 
tions, starting from the placenta, into four cells imperfect at the 
summit and the base, and into two others imperfect in all its 



360 


THE VEGETABLE WORLD. 


remaining extent. The fruit is a drupe ; the external covering a 
fleshy husk of one piece, separating into irregular segments ; the 
nut, a woody shell, is two-valved ; of very hard ligneous fibre, 
furrowed and wrinkled. The seed — single, erect, and wrinkled by 
the furrows in the shell — is four-lobed at the summit and at the 
base, which thus separates by dissepiments. The exterior en- 
velope is at first whitish, then yellowish green, more or less 
spotted, and is then remarkable for its astringent properties ; at 
the earlier stage it is selected for pickling. The embryo is destitute 
of albumen, and erect ; the cotyledons thick, fleshy, oily, bilobed, 
resembling in figure the convolutions presented by the partuosities 
of the brain of a vertebrated animal. It is these cotyledons 
which form the nqj. 

The Walnut-tree was known to the Greeks, and cultivated by 
the Romans, b^ whom it was much valued for its wood as well as 
for its nut. There is no record of its introduction into Britain; but 
Gerarde tells us that “the green and tender nuts, boyled in sugar and 
eaten as suckadc, are a most pleasant-and delectable meat, comfort- 
ing to tho stomach, and expelling«poyson.” Before the introduction 
of mahogany and rose- wood, walnut was in great estimation, and 
within the last few years it has been restored to its old pre-eminence, 
its favourite purpose, however, being for gun-stocks, for which its 
lightness is its qualification. In many parts of Spain, France, 
Italy, and Germany, the nut forms a great article of food to the 
people. In all these countries the Walnut-tree is extensively culti- 
vated; the district of the Bcrgstrasse, between Ileidelberg and 
Darmstadt, is almost entirely planted-with them, and in some places, 
according to Evelyn, in his days “no young farmer is permitted to 
marry a wife until he brings proof that he is father of a stated 
number of Walnut-trees.” We need not enlarge on tho well- 
known fruit, although wo may quote Cowley on its virtues : — 

“ On barren scalps she makes fresh honours grow. 

Her timber is for various uses good : 

Tho carver she supplies with useful wood : 

She makes the painter’s fading colours last. 

A table sho affords us, and repast ; 

E’en while we feast, her oil our lamp supplies. 

The rankest poison by her virtues dies.” 
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The Common Walnut {Jug Ians regia) was originally a native 
of Persia and the East; thero are besides four genera and 
twenty-seven spocies, some of them belonging to East India, 
Persia, Cashmere, and the West Indian Islands, but most of them 
are American. 


Garryals. 

* 

Diclinous Exogens, with a single floral envelope; sometimes 
with amentaceous flowers, carpels inferior, a minute embryo in a 
large mass of albumen. There are only two orders in this group, 
three genera, and seven species. 


Exogenous shrubs of the Western Hemisphere, having their flowers 
arranged in long pendulous racemes or catkins, unisexual flowers, oppo- XCVIJ. Garry aceae. 

bite leu\ es, uud non-stipuluto ; within concentric rings or dotted ducts. 

Exogenous shrubs of Japan, of which only one species is known, tho 
/letu'intfia rusa/lora of Japan, with flowers fusciculuted on tlie midrib, ^ XCV111. Helwiiigiucesa. 
uud alternate stipulated leaves. 


Menispekmals. 


Diclinous Exogens 'with monodichlamydeous floweis, disunited 
carpels, and embryo surrounded: with abundant albumen, distin- 
guished externally by their scrambling habit, and unisexual 
flowers, connecting them with Cucurbitals in the one direction,* 
and the Nutmegs and Anonue in another. 


4 


=} 


Aromatic trees or shrubs, with apetalous flowers, periginous stamens, 
pendulous seedB, and minute embryo at the end m' a copious fleshy albu- 
men. 9 

Exogenous trees of Australia and Chili, with axillary flowers forming \ 
short racemes, with large deciduous bracts, tubular calyx divided into f 
segments at the top, the anthers opening by recurved valves, as iu the ( 
luurels and Burberry. ) 

Tropical exogenous trees, with axillary inflorescence, terminating in 
racemes or panicles, small unisexual flowers, often with one short cowl- 
Bhaped bract, as in Columbine. 

Smooth shining exogenous shrubs, with altemato compound leaves with- 
out stipules, parietal seeds, minute embryo in abundant albumen. With the 
exception of Burasue , a Madagascar gfcera, they belong to temperate 
America and Asia. 

Scrambling exogenous shrubs of the Indian Isles and hotter parts of 
North America, with hypogynous stamens, pendulous seed, and minute 
albumen enclosed in abundant solid albumen ; fruit, numerous clusters of 
berries, one or two-seeded, nestling in pulp embryo in the base of abun- 
dant solid albumen. Natives of tropical America and the Indian Isles. 

A numerous order of exogenous shrubs, with tough flexible tissue and ' 
sarmentaceous habit, entire alternate leaves, sometimes palmate, nerved 
as in Ctssampelua tropeeohfolium ; flowers small, racemes dioecious, not 
always unisexual, rarely bisexual or polygamous. * 4 


XCIX. Monimiaceue. 

C. Antlieruspcrmacew. 
Cl. Myristicaceao. 

GTI. Lardizaboloceae. 


CIII. Soliizandrace®. 


CIV. Menispermocege. 
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The Menispermals, while possessing many features in common 
present very extrem£ differences of structural arrangement, which 
led Dr. Lindley to adopt the following division of the group. 
I. IIeterocline<e , having the embryo homotropous ; cotyledons 
foliaceous. II. Anospermea : sepals imbricate or overlapping ; 
embryo transverse ; cotyledons accumbcnt, curved ; albumen abun- 
dant round tho embryo. III. Tiliacorece : inner row of sepals 
valvate in aestivation ; embryo bent or curved ; cotyledons long, 
narrow, aid incumbent ; radicle short and curved. IV. Leptogonert . 
sepals imbricate in aestivation ; stamens distinct or united in a central 
column ; embryo bent or curved ; cotyledons long, slender, curved 
in u form nearly .annular ; albumen simple and small in quantity. 
V. Platygonem ± embryo curved; cotyledons elongated, flat, incum- 
bent, curved in a horse- shoe form, enclosed in albumen, small in 
quantity. VI.. Pachygonece : inner row of sepals often imbricate, 
sometimes valvate in aestivation ; embryo without albumen ; cotyle- 
dons large, thick, fleshy, incumbent, curved hcmicyclically ; radicle 
small. The plants of this order are common within the tropics in 
Asia and America; climbing among tho forest trees to a great height, 
and remarkably tenacious of life — broken branches throwing out 
slender thread-like shoots, which rapidly establish a connection with 
the soil. Forty-four genera, and. three hundred and two species. 


CucURBITALS. 


Diclinous Exogcns, with monodichlamydous flowers, inferior 
ovary, placenta more or less pariqjal, embryo without any trace of 
albumen. 


The Cucumbers are a natural order of climbing or trailing plants, with \ 
unisexual monopot alous flowers, parietal placentae, and pulpy fruit, climbing L 
by means of tendrils formed of nborrhe aliootH, stipules siuculent, V 
palmate ribbed leaves; they are natives of hot countries, chiefly within [ 
the tropics of both hemispheres. J 

Herbaceous branching exogenous plants or trees of considerable si/e, 
with apetalous flowers, parietal placentae, and diy Jruit. The few species f 
which constitute the order are natives of North America, Siberia. Northern f 
India, the Indian Archipelago, and South-east Europe. w ) 

Herbaceous exogens, or under shrubs, leaves alternate, toothed, oblique ' 
at the base ; stipules large, scarious ; flowers unisexual in cymes. Home 
of the species reAmble the Cucurbiteae in their climbing habits, having 
been observed scrambling up trees and shrubs to the height of do 
feet j 

Tho Cucurbitals, either climbing by means of tendrils, or trailing 
plants with unisexual flowers, have scabrous stems and leaves, a 


CV. Cucurbit n c r. 


CVT. Datiscacc®. 


CVir. Bigoniacete. 
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lobed foliage, pulpy fruit with parietal placentae. The group compre- 
hends the Melon, Cucumber, Colocynth, Bryony, and other genera, 
of which Dr. Boyle remarks that “they afford large and juicy 
fruit in the midst of the Indian desert and on the sandy islands 
of Indian rivers ; nor does excessive moisture appear to be injurious, 
as the majority of them are cultivated in the rainy season, and even 
on the bed of weeds floating on the Cashmere lakes.” Two 
principles pervade them; the one saccharino and nutritious, the other 
bitter, acrid, and purgative. In the Melon, the Gourd, and their 
allies, the first exist almost exclusively ; but even here accompanied in 
some degree by a laxative principle. In the Colocynth, Bottle 
Gourd, and in some of the Luffa and Bryony, the bitter principle is 
strongly concentrated. # 

The native country of the Melon is doubtful, although Linnaeus 
places it in Tartary. To the Cucumber the same nativity is ascribed, 
but in each case without corroborative authority. The Colocynth 
Gourd, yielding the well-known medicine, grows wild in Egypt and 
the countries of the Grecian Archipelago. The Water Melon, Cucu- 
mis citrulhiSy is extensively cultivated all over Indian and tropical 
countries of Africa and America. 

The CucuttBiTACEJE embracing the Cucumber, Melon, and some 
kinds of Gourd, are species of the Cucumis . Their forms vary 
considerably. Their culture appears to be as ancient in Asia as that 
of the most ancient of vegetables. Their characteristics are : the 
flowers monoecious, the male flowers solitary, growing at the axils 
of the leaves, or more often fasciculated by the contraction of the 
common peduncle, the calyx cylindrical, hollow, and campanu- 
late, with five toothed and fwe ovoid acute and spreading petals. 
There are three free stamens, two being entire, binocular, the other 
unilocular, with anther-celled flexuoils, a prolonged connective above 
the anthers, having a soft oblong superficial gland, simple in, the one 
stamen, unilocular or bifid in the others. The female flowers are 
solitary, and composed of a fine dentate calyx, a corolla analogous 
to that of the flower stamens, with an inferior three-celled 
ovary, surmounted by a short style with three thick stigmata. 
The ovarium was originally unilocular, with three parietal pla- 
centae, charged each with two series of ovules, which are advanced 
towards the centre of the cavity, where they are reunited, and 
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where they soon become fleshy. The fruit is a smooth or warted 
fleshy berry. The seeds are oval, more or less compressed, *and 
containing a straight embryo destitute of albumen. 

The Cucumis are herbs with simple alternate leaves, each having 
a lateral tendril. The Melon is an annual Cucumis , cordate at the 
base, sometimes reniform, sometimes three, five, or seven lobed, 
with a rounded sinus. Its fruit, which varies very much in shape, 
generally encloses a sweet fleshy substance, and many are without 
prickles. It is principally upon the modifications of the fruit 
that the classification of the Melons into several tribes has been 
adopted. They are again sub-divided into secondary groups, of 
which we will give a rapid glance. 

The Cantaloupe Melons form a group rather characteristic. In 
the principal varieties, the fruit is of large dimensions, varying 
in shape from that of a very .depressed sphere to an ovoid oblong, 
more or less prominent, with smooth or warty skin. The flesh of 
the Melon, properly speaking, is thick, of a reddish orange colour, 
delicate, melting, and succulent. All these Melons turn yellow 
when ripening, and then exhale an agreeable odour. 

Another group is that of the Ribbed Melon, which comprises the 
Market Melon, and some others cultivated largely in the gardens 
round London and Paris. 

The Sugary Melons are ranked in the third class. Their flesh 
is white or greenish, with a sweetor and more penetrating perfume 
than the Cantaloupes ; they aro also delicate, melting, and sugary. 
The Winter Melons form a fourth group, of which the finest 
European reprosentativo is the Winter Melon of Provence, or 
Cavailon Melon. The skin of this ^variety is thin, and its flesh 
very thick and firm, and of a white, pale, yellowish-green colour ; 
according to the variety, without perfume, but melting and very 
sweet. It is highly esteemed in the South of France and Europe, 
where it is cultivated on a large scale. This excellent fruit 
absolutely encumbers the markets of the South of France during 
a great part of the summer and autumn. It is also being intro- 
duced into Paris. But we must pause in our enumeration of these 
alimentary fruits, or wo should pass the limits of this work. 

% Another species of the Cucumis tribe is the tribe of Cucumbers 
(i Cucumis sativa), the young fruits of which, preserved in vinegar, 



CUOUEBITALS. 


365 


appear on onr tables as a condiment, undor tbe name of Gherkins ; 
and the CucuAber, as it is now produced in gentlemen’s gardens, 
as well as in our market gardens, is a triumph of art over nature. 
Many other species of the family of the Cucurhtacece are worthy 



of an attentive examination. ‘Among these we may mention the 
great American Gourd (C. maxima), the Pumpkin (C melopepo), 
the Gourd of St. John (C. pepo). 

The genus Citrvilus furnishes us with the Water Melon, a 
large, globular, smooth, green fruit, with a sweet and acid flavour, 
and a very refreshing odour. The Cucumis colocynths , whose 
globular, glabrous, yellow fruit, with thin rind and very bitter 
flesh, is at once a purgative and a vomit. The Bryonia dioica, one 
species of which, commonly known under tlie name, decorates our 
hedges with its charming little round, red, sometimes yellow, 
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berries. It is a perennial, with large succulent roots, from which 
springs a slender, pale green, hairy stem, which dimbs among 
bushes by means of its tendrils, after the manner of the Cucumbers. 
The leaves are palmate and rough on both sides, with callous points. 
The stamens and pistils are on different plants, the stamen-flowers 
being largest, with bluish pale-green veins. The pistiliferous 
flowers are succeeded by the berries. 


Papayals. 

Diclinous exogens, with dichlamydeous flowers, superior carpels, 
consolidated placentae, parietal embryo, surrounded by abundant 
albumen. Eleven genera ; twenty-nine species. 

Exogenous trees and shrubs, with monopetalous flowers without scales, 
wilh alternate lobcd leaves, and long taper petioles; flowera unisexual 
in axillary racemes, sometimes solitary, with free ovary, five parietal 
placentao/aUnmiinMM seeds. 

Exogenous trees, having alternate leaves, stalked, entire, somewhat 
lobed, polype talous unisexual uxilltiry flowers, solitary, in bundles, or > CIX. Pangiaceee. 
in few flowering racemes. , ) 

The Papaw-trce ( Carica Papaya) has the singular property, 
according to Dr.* Hooker, of rendering the toughest animal sub- 
stances tender ; newly-killed meat, suspended among its branches, 
becomes tender in a wonderfully short time. Old hogs and poultry 
soon fatten when fed upon its leaves ; the leaves are also used by 
the negroes as a substitute for soap. Some of the Caraya are 
deadly poisons. 

Tho Pangiaceee arc mostly natives of the hotter parts of India. 
All aro poisonous plants, but contain valuable medicinal pro- 
perties. 


^ CVIII. Papuyaceee. 
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Hypogynous Exogens. 

The insertion of the stamens below the ovary in plants has been 
considered of systematic importance by maty French botanists, 
which has led Dr. I^ndley to establish this Sub-Class. They aro 
distinguished by the total absence of floral envelopes, and among 
them the presence of petals seems to be of little moment. Flowers 
bisoxual, unisexual, separate or on the same plant; stamens 
entirely free from the calyx or corolla. 


Violals. 


Jlypogynous exogens, with monodichlamydeous flowers, parietal 
or sutural placentae ; embryo straight, with little or no albumen. 


Shrubs or nm«ll trees, with alternate simple leaves or short stalks, non- 
Hfipiilafe, frequently entire, leathery, ami marked with triiubparent 
’nti; scattered apctnlnus or polypiMalniw dowers ; hypogynou* petals and 
stamens ; twiee os many, or some multiple of the stamens Almost all tho 
order are natives of the hotter parts of the Hast and West Indies and 
Alt lea, two or three of the Cape, and two of New Zealand. They are 
generally useful plants, yielding wholesome fruits, and some aro, as the 
heeds of liexa Orellana, which yields arnatto dye, use! ill to commerce. 

Oxogens, consisting Q f small trees or shrubs, with apetalnus jKtlygamnus 
flowers, disposed in clustered axillury catkins and unilateral stumens; 
corolla wanting, its peculiar character being tho presence of u distinct 
perianth. 

Trees or shrubby exogens, with scattered apetalnus and tubular flowers, 
perigynoux stamens with round and linear transparent dots on tho 
Wves. Petals are unknown m the order ; but Do Candolle considered a 
petiiloid layer which covers the inner si#face of the sepals as analogous 
to a corolla. Many of them aro possessed of medicinal properties. 

Herbaceous or shrubby exogens, with polypet hJouh or apetalous coro- 
net«*d flowers, perigynous imbricated petals, stamens inserted in tho stock 
of the ovary, simple terminal styles, arillated seed— that is, the seed is 
enveloped in a cellular aftergrowth, which covers the foramen ; leaves 
alternate, with foliaceous stipules. 

Nothing struck the companions of Columbus with more surprise than 
the singularly beautiful Passion-flower, as they named the plant when 
they first saw it in the South American woods, climbing from tree to 
tree in all the splendour of its cruciform flowor. 

Herbaceous or half shrubby exogens, with polypetalous eoroneted 
flowers, axillary or terminal and solitary blue or yellow, alternate non- 
stipulate leaves, lobed stamens inserted in the stalk the ovary, simplo 
dorsal styles, seeds without aril. They aro all nativWof Chili and Peru, 
and little known. 


CX. Faltiacen*. 


} CXI. Lacestemacen. 
1 CXII. Samydaceae. 


CXIII. Passifloracece. 


CXIV. Malesherbiace®. , 


Exogenous trees, with two three-pinnate leaves, a manv-leafed calyx, ' 
perigynous petals and stamens ; anthers simple, one-coil ea, with a thick 
convex connective fruit ; a pod-like cajwule ; seeds numerous ; embryo - 
amygdaloid, without albumen ; cotyledons fleshy. The specieB known 
ore natives of the East Indies and Arabia. i 


CXV. Morlngace®. 
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Herbaceous plants and shrubby exogens, with polypetalous flowers, 
a many-leaved calyx, hypogynous petals, perfect stamens, anthers crested 
and turned inwards, consolidated fruit aud albuminous seeds. The order 
is divided into (I.) Violk.«, which are chiefly Siberian and American ( PYVT 
plants, and a few to tropical Asia. The tropical species are chiefly r LAV1, w»iace». 
shrubs, the northern Violet* being all herbaceous, or nearly so. (II.) 

AlsodKjE, chiefly South American and African, while Pentaloba belongs 
to the Malayan Flora. J 


Undershrubs and herbaceous exogens, with polypetalous flowers, ses- 
sile in the divisions of the branches, and terminal in leaves, usually 
pink, a tubular furrowed calyx, petals hypogynous. unguiculate, or taper- 
ing at the base. They are found in the South of Europe, at the Cape, 
South America, and Australia. 


OXVn. Frankeniacew. 


Exogenous shrubs or herbs, with rod-like branches, polypetalous flowers ) 
in close spikes or racemes, a many-leaved calyx, hypogynous peti * 
inserted at the base of the calyx, distinct styles, consolidated fruit, sc 
ascending, comose, without albumen. TJie greater number of species 
are found on the shores of the Mediterranean ; they possess some 
remarkable chemical properties. A pure mucilaginous sugar is pro- 
duced by exudation from the branches of Tamarix Gallica by a species 
of coccus, which is supposed to be the manna of Scripture. 


CXV1II. Tamaricaceec. 


Exogenous herbs or smooth shrubs, with polypetalous flowers, generally ' 
borne in terminal panicles or racemes, on slender thread-like stalks, a 
ifiany- leaved calyx, hypogynous petals, stamens partly sterile and 
petaloid, anthers turning outwards opposite the petals, naked, a con- 
solidated fruit and albuminous seed. The species are natives of Brazil, 
Peru, and the West Indies, but little is known of their properties. i 

Succulent exogenous herbs and shrubs, with polypetalous and monopeta- ) 
Ioum flowers, usually sessile in cymes, often arranged on one side only along 
the divisions of the cyme, leaves entire or pinnatifled, non-stipulate, calyx 
many-leaved, petals hypogynous, fruit in folieules opening at the suture. 

Some singular examples of structural variations are related of the 
Houseleeks. In Semper nr urn Adolphe Brongniart found little bundles 
of annular and spiral vessels immediately round the pith, and out- 
side of them fusitorm woody fibres, with five Tour- tided dots, arranged 
in radiating rows and inturning lines, with parcels of annular and rcticu- i 
luted vessels. In Crassula prrtulnniccee he found no woody zone at all ; the [ 
hard tissue which is found in regular concentric circles of dotted woody 
fibre in other species is here entirely wanting. Schleiden found in an ofd 
stem of Echeveria an entire unifonn mass of wood, formed of paren- 
chyma without vessels, with vortical cords of three-sided parenchyma, in 
the midst of which ran spiral vessels, most of which might still be un- 
rolled. Of this large order, 133 belong to the Cape of Good Hope, four 
to South America beyond the tropics, and the others to Mexico, the 
West Indies, the Canaries, China, Japan, and Eurojie. ) 


CXIX. Sauvagcsicaccae. 


CXX. Crassulaceee. 


Herbaceous exogena. with polypetalous axillary flowers, perigynous eon- \ 
torted yellowish, rarely blue, petals, inferior calyx, often coloured, forked l 
styles, and nonstipulate leaves. They are natives of the West Indies ^ 
and South America. 


CXXI. Tumeraceip. 


This important group of Orders, with three exceptions, form, 
as Dr. Jjindley informs us, a perfectly natural group, the exceptions 
being the Moringacea, the Tamaricacece , and the Sauvagesicacece. 
The Flacourtiacece are small trees or shrubs, natives of the hottest 
parts of the East and West Indies, and Africa. The Lacestemacea 
grow in low places in equinoctial America. The Lamydacece are 
a^. tropical, and chiefly American. "The Passijtoracece” says 
Dr. Lindley, "are the pride ^ South America and the West 
Indies, where the woods are filled with their species, which climb 
from tree to tree, bearing at one time flowers of striking beauty, 
and of so singular an appearance, that the zealous Catholics who 
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first discovered them, adapted to these inhabitants of the American 
wilderness their own Christian traditions, at other times, fruit, 
tempting to the eye and refreshing to the palate.” 

The name is derived from a fancied resemblance to the cross, 
the emblem of our Saviour’s crucifixion. In the five anthers, the 
Spanish* monks saw His wounds ; in the triple style the three nails 
by which He was fixed to the cross ; and in the column on which 
the ovary is raised, the pillar to which He was bound ; while a num- 
ber of filaments which spread from the cap within the flower were 
finally likened to the crown of thorns. In reality, the flower 
consists of a calyx and corolla, each of five divisions, consolidated 
into a cup, from within the rim of which spreads several rows of 
filamentous processes, regarded b}^ some as barren stamens. From 
the sides of the cup, and within these, there proceeds one or more 
raised rings, notched or undivided, and in various degroes of 
development, and of the same nature as the filamcntal processes. 
In the centre of the flower stands a column, to the sides of which 
the five stamens are united, but spreading freely beyond its apex, 
and bearing five oblong horizontal anthers. The axis of the 
columns bears the ovary, a one-celled vase, with three parietal poly- 
spermous placentae, having three club-shaped styles at its vortex. 
The plant produces a gourd-Hke fruit, containing many seeds, 
each having its own fleshy aril, usually enveloped in a sub-acid 
mucilage. 

The medicinal properties of Pass] flora arc considerable. The 
soothing influence of P. contrayerva is well known to those having 
the care of children, and almost all the species have properties of 
a useful character. 

Tho Malesherbiaceao are half-hardy herbaceous plants of Chili 
and Peru, of little known interest. 

The Moringacem are a small group of trees of the East Indies 
and Arabia, which De Candolle placed with the Leguminacece , 
erroneously, as Hr. Lindley thinks. 

The Violaceje, of which group tho Violet (Fig. 389), is a type, 
have irregular flowers, each having two bracts. Tho calyx has 
five sepals, each of them having a small open disc at its base, which 
descends beyond the point of its insertion. The corolla is com- 
posed of five petals, the inferior and largest being hollowed 

B B 
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out, and terminated at its base by a short and obtuse spur, which 
is directed downwards by two lateral ones, which are entire and 
barbate. The two upper petals, which are equally entire, arc 
directed upwards. There are five stamens alternating with the 
petals ; they are nearly sessile, and lightly joined by their anthers, 
which are bilocular, and open from within by two longitudinal 
clefts. Each anther is surmounted by a little thin yellow tongue, 
which is a prolongation of tho connective. In addition to this, 
two of the anterior stamens are provided at their base with a kind 
of tail, which lodges in the hollow horny substance of tho lower 
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petal. Tho pistil is composed of a free ovarium, surmounted by 
an ascending style, swelling a little above the base, and terminating 
in a vergate or rod-like hooked stigmata. In the interior of the 
ovarium, which is unilocular, are three parietal placentae, charged 
with straight anatropal ovules. 

The fruit is a capsule, which opens in three valves, each haying 
a placenta in their midst. The seeds contain a straight embryo 
in the axis of a fleshy albumen. 
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The Violet is a very short-stemmed plant, since its height never 
reaches more than from 3 or 4 inches. Its leaves, which are 
radical, or growing upon suckers, are acutely or ovoidaly crenulate, 
or heart-shaped. The stipules are oval, accuminate, or lanceolate. 
The flowers have a sweet odourous aroma, of a violet or reddish 
blue colour, each borno upon a slender peduncle, which is returned 
at the summit- Such is the Violet ( Viola odorata , as in Fig. 389), 
to the botanist ; the poet would give a very different description 
of it. 

It is well known that there are many other species of this plant 
which, to the disappointment of many, are inodorous ; such are 
Wood Violet , the Dog Violet , &c. 

But what of the Pansy ? This pretty little plant also belongs 
to the Violet tribe, or to a section of it. In the Pansy the upper 
petals and laterals are directed above, and only the lower one is 
directed below, and generally the stigmata is inceolate and 
globulous. 

There are two varieties of* the Pansy, or Viola tricolor. The 
Wild Pansy, the corolla of which docs not overreach the calyx ; 
the other the Garden Pansy, the petals of which more or less over- 
reach the calyx. The size and colour of the Pansy have been 
greatly varied by cultivation. 

The Crassulacejk comprehend the plants commonly known as 
Ilouseleeks, on account of the quantity of water which they enclose 
in their tissues, and the general thickness of their leaves, which is 
supposed to give them a resemblance to the Leek, and from their 
properties. The Orpine , or Biting Stonecrop ( Sedum acre), Fig. 390, 
will serve as a type of the fainjjy. It is a little fleshy plant, being 
common upon old walls, thatched roofs, and stony and gritty places 
which are exposed to the sun. It has a slender subterranean stem, 
recumbent and creeping, throwing up branches here and there, 
covered with short, straight, sessile, and fleshy leaves resembling 
little eggs slightly flattened at the top, and bearing five or six 
flowers disposed in a series of terminal branching corymbs. 

What, then, is the organisation of these flowers P They have 
each a calyx composed of five fleshy pieces, five free petals, and 
double the number of stamens, with flattened runners pointed at 
the summit, bilocular anthers, pointing back at their axis ; lastly, 

B b 2 
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a pistil composed of five free unilocular carpels, enclosing many 
anatropal horizontal ovules inserted on the central suture of each 
catpel. At maturity these bodies become dry, and open from within 

by this suture in such a 
manner as to constitute a 
like number of follicles, 
which enclose Extremely 
small seeds. 

This little herb, as we 
have said, may be considered 
as a type of the Cra^sula- 
ce JR . These singular plants 
grow and keep fresh in the 
most arid places, from the 
mass of liquids held in re- 
serve in their fleshy tis- 
sues, and from the almost 
total absence of all exhala- 
tion. 

The genus Crassufa , which 
has given its name to the 
family, is remarkable for 
the structure of its flowers, 
which have been taken 
as a type of floral symmetry. This flower has five sepals with five 
petals alternating with them ; five stamens alternating with the 
petals, and five carpels alternating with the stamens. The Housc- 
leeks belong to the genus Sempengvum, the calyx of which has 
from six to twenty divisions, the corolla from six to twenty petals, 
the andraceum twelve to forty stamens, the pistil with from six to 
twenty carpels. 

All of us have seen this beautiful plant creeping along the 
thatch of cottages, with its succulent leaves disposed in a rosette, 
from the centre of which rises a straight cylindrical stem, gar- 
nished with thick fleshy leaves, and terminating by a scorpoide 
spike of purplish flowers. 

Among the numerous exotic specimens with which this family 
furnishes horticulture, we may mention the Scarlet Crassula, the 
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White Crassula of the Cape, and the Spurious-Leaved Rochea, from 
the same botanical region. This is a shrub which produces a 
handsome red flower, odorous and of long duration, the Cotyledon 
orbiculata, with glaucous, farinaceous leaves edged with red, 
having a corolla with reddish limb rolled from the outside. The 
Scarlet Echoveria, from Mexico, has leaves in rosettes, and flowers 
of a lively red, disposed in branching cymes. 

The CrassulacetB are found “ in the driest situations, where not 
a blade of grass or even of moss can grow ; on naked rocks, old 
walls, hot, sandy plains, exposed to heavy dews by night, and to 
the fiercest rays of the noonday sun. Soil is to them something to 
keep them stationary, rather than a source of nutriment, which 
in these plants is conveyed by myriads of mouths to the juicy 
beds of cellular tissue which lie beneath them, invisible to the 
nuked eye, but covering all their surface.” 


* ClSTALS. 

A group of hypogynous cxogcns, with monodichlamydcous 
flowers, parietal or sutural placenta), and a curved or spiral embryo 
with little or no albumen. 


Shrubs or herbaceous exogens, with tnmerous ot pontamcrous flowers, 
stamens usually definite, by pogynous, distinct, and nr vei tctiadynainous , 
fiuit closed up, seeds albuminous. The Hoik Hoses me natives of the 
South ot JLmope and North ot Aiuca, and South Ameiica, and laiely in 
Noitli Ameuca. 

Heibaceow annual, biennial, and perennial exogens, with tetrameious, 
or foui-parted flow ei s and stamens. Lmbryo with the iadu le folding upon 
the cotyledons, which are sometimes slit 01 lobed Cniuleis have thur 
stamens arranged so that two stand opposite ewh ot the postuim and 
antenoi sepals, and one opposite eatli ot the latual sepals, there being 
thus six stamens to foui septls, and not four 01 eight 

Soft heiboceous or shrubby oxogens, with definite flowers in lacemes 
or spikes, in my parted calyx, petals broad, fit shy plates, seeds without 
albumen, and iiuit open at the pores. In Mignonette and otheis of 
the older, the stamens giow out of a large glandular one-sided plate. 

Herbaceous exogens, shrubs and trees, petals foui or < lght, unguu ulate 
and unequal, flowers solitary 01 racemose, seeds exalbuminoiis, and closed- 
up fruit They aie chiefly natives of the tropics or countries boidenng 
on them , then fiuit is fleshy and indehiscent, with paiietul polysi ermous 
placentae. 


CXXII. Cistacea* 


CXXIII. Cruciform 


CXXIV. Resedaceae. 


CXXV. Cap i «aridaceae 


The Cistals are chiefly European, and possess anti-scorbutio and 
stimulating properties, combined with an acrid flavour, and in 
their decay they give out large portions of nitrogen. Mustard, 
Cress, Seakale, and the Cabbages, Radish, and Turnip, are well- 
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known species belonging to the order, which contain 173 genera 
and 1,600 species. 

The Crucifers is one of the most natural groups of the whole 

vegetable world, and in 

c * es compose it wo 

take as a type ono flower, 

Fiff. 39i —a he Wallflower. mens, whilst tho other 

four are smaller, and are placed on the outside of the long 
stamens. The pistil is composed of a very elongated ovary, sur- 
mounted by a rather short style, of which the' stigmate is bilo- 
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bate. When at maturity this ovary presents two cells. It is, 
however, unilocular when young, with two parietal placentas, 
filled with ovules. At a certain period of its development it has 
only one gland starting from one of these two parietal placentas, 
and advancing towards the interior it meets tho gland of the oppo- 
site placenta and is joined to it, and this constitutes a dissepiment 
which separates the ovarian cavity into two compartments. When 
arrived at maturity this ovary becomes a siliqua , as the long pod 
of the Cruciferao is termed ; when these seeds, which are destitute 
of albumen, enclose an embryo with flat cotyledons and lateral 
roots, that is to say folded upon the commissure of the cotyledons, 
or face by which the carpels adhere. 

We have already said that the family of the Cruciferce is con- 
structed upon one great common type. There are nevertheless 
some secondary characters, arising from the regularity or irregu- 
larity of the corolla, the shape of the fruit .and of the embryo, 
which serve to distinguish the different genera ; for example, the 
Jberis have two petals much larger than the others. Then the 
fruit, which in the Wallflower is a siliqua, is a silicula, or as broad 
as long, in the Thlaspi, when it becomes Lomentaceous ; i.e. an 
indehiscent legume in the Rapkanus , monospeimous and indchis- 
ccnt in the Isatis , &c. With regard to the embryo, the radicle 
does not always fold upon the commissure of the two cotyledons 
as it does in tho Wallflower ; it is sometimes folded upon their 
back, as in the Isatis , whose cotyledons are not level, 'but are 
folded longitudinally, and rolled back upon themselves. Among the 
more remarkable plants belonging to this vast vegetable family, we 
will mention the Cochlcria officinalis, which is a most powerful 
antiscorbutic ; the Garden Cress (Lepidium satwium) ; the Water- 
cress, (Nasturtium Officinale) ; the Horse radish (Cocfdearia 
amoracia) ; the Radish (Raphanus sativus), of which two varie- 
ties (the turnip and long ltadish) appear at our tables; the 
long Cabbage (the fleshy roots of which are a little acid and 
sweetish) ; the Colza (Brassica oleifera), the seeds of which 
furnish an excellent lamp-oil; the Garden Cabbage (Brassica 
oleracea), which furnishes us with the Cabbage, the Cauliflower, 
the Brocoli ; the Black Mustard (Sinapis nigra), the seeds of 
which afford a volatile oil, to which they owe their exciting 
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virtue ; the Woad (Isatis tinctoria), the blue roots of which furnish 
a colouring ^matter called woad; various specimens of Lunar ia 
and Erisium , Mathiola , Chenanthus , and Hesperes, aro cultivated 
as ornamental plants. Nearly all plants of the family of the 
Crucifers contain a juice of an acrid and piquant flavour, due to 
the presence of a volatile oil, which though it exists under all 
circumstances, becomes more developed under the influence of hot 
water, as seen in mustard seed. The presence of this acrid and 
exciting oil communicates to the plants of this family the anti- 
scorbutic virtues which medicine ascribes to them. Some Crucifers 
are employed as aliments on account of the mi^ilaginous and sac- 
charine matter which they contain, and which corrects the acridity 
of their juices ; others furnish a lamp-oil from their seeds, which is 
much used. The plants of this family are -very little cultivated for 
ornamental purposes, although some remarkably pretty flowery are 
found within its limits. For fragrant aroma few plants excel the 
Wallflower. Who does not remember 

M Some rudo stone fence, with fragrant Wallflower gay,” 
or the bright green shining Cardamine pratensis — the 

“ Ladio?’ smock, aU silver white,’ * 

whose praises Shakespeare sung ? 

The Resedaceas, of which the common Mignonette (Reseda 
odorata) may be considered the type, are soft herbaceous plants, 
or, in a few instances, small shrubs, with alternate entire or pinnate 
leaves and minute gland-like stipules ; flowers in racemes or spikes; 
calyx many-parted ; petals broad fleshy plates. Thoy are all natives 
of the South of Europe and adjoining parts of Asia, and of the 
shores of the Mediterranean. A few species occur at the Cape, and 
agdin in Australia. 

The common Mignonette, whose delicious scent has caused it to 
be universally cultivated, is a native of Northern Africa. It is known 
by its lanceolate entire trifid leaves, six-parted calyx, equal in 
length to the petals, which are finely cleft into many club-shaped 
divisions, the two lowest simple; the capsules three-toothed. Mig- 
nonette is naturally a small herb, but it has become the fashion to 
train it in greenhouses until it becomes a shrubby plant, when it is 
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called the Tree Mignonette, rising three or four feet from the pot 
in which it is grown. 

The C app aridace-® ar6 chiefly found in the countries bordering 
on the tropics ; they resemble Crucifers in being stimulants, anti- 
scorbutic, and aperient; the principle of acridity becoming so' 
concentrated in some of them as to be dangerous. Some of the 
African Capparids are poisonous. 


Malvals. 

Flowers monodichlamydoous, placentae axile, calyx valvate in 
aestivation, corolla imbricated or twisted, stamens definite, embryo 
with little or no albumen. One hundred and sixty genera ; nine 
hundred and thirty- threo species. 


Large trees and shrubby oxogens, with perfect two-celled stamens, 
turned nutwurds. The order is tropical, or at least of hoi countries. 
The Baobab trees of Senegal, remarkable for their enormous size and 
great longevity, belong to the order. The Bonibax of American forests, 
with huge buttresses projecting from their enormous trunks, belong to 
the order, and most of the great trees of the order possess valuable 
properties. 


CXXVI. Stereuliaee*. 


Exogenous trees, shrubs, or undershrubs, occasionally with a climbing 1 
habit, having monodelplious stamens, partly sterile and two-celled; 
anthers turned inwards; flowers often in clusters, sometimes in spikes or 

panicles; calyx four, flve-lobed, valvate, in aestivation, or arched and CXXVII. Bythneria- 
drawu out into a strap; Btainens hvpugynmiH, definite, and opposite the f ce«. 

petals; fruit generally a capsule. They tire natives of tropical countries. 

The Cacao, a chief ingredient in chocolate, belongs to the order, ami 
many species yield valuable fibres for cordage. d 


Ilei buceous, or half-slirubby exogens, with free stamens, without disc, ' 
albuminous seeds, embryo curved, permanent petals, and ribbed calyx, 
flowers white, red, or pink, in panicles or corymbs ; calyx ten ribbed, 
with live valvate divisions ; petals with claws, hy\>ogyiious ; stamens ten, ► 
hypogyuous, those opposite the sepals inserted in a fleshy gland. The 
known sjiecies are natives of Bruzil and Chili. Their properties are 
little known. j 


CXXVfll. Vivian iaceae. 


Smooth herbaceous exogens, of tender texture, and trailing or twin- A 
ing habits, with one-flowered axillary peduncles ; flowers yellow, scarlet, j 

orange, or blue ; free stamens; no disc; seeds without albumen, and an y CXXIX. Tropwolaceie. 
amygdaloid embryo. The Indian Cresses, a name which their acrid 
taste has procured for them, are natives of temperate America. 


Exogenous trees, shrubs, and herbaceous plants, with showy flowers, ) 
often enclosed in an involucre of various forms, columnar stamens, all > CXXX. Malvaceae, 
perfect, and oue-celled anthers turned inward. 

Exogenous trees and shrubs, with few herbaceous plants, with free 
stamens outside the disc, albuminous seeds, and straight embryo. Some 
of them are weed-like plants of the tropics, sometimes with handsome 
white or pink flowers. 


J> CXXXI. Tiliacee. 


Among tho Sterculiace/e, which are large trees or shrubs, 
all natives of the tropics, having the columnar stamens of the 
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Mallows, none excited greater surprise than the Adamonias , or 
Baobab trees of Africa, when they were first introducpd to the 
botanical world; their enormous size, and their prodigious lon- 
gevity, estimated in some instances at some thousands of years, 
took the world by surprise. 

The Baobab (Adansonia digitata) is a tree of tropical Africa, 
which has been transplanted by man into Asia and America. 
It may be ranged among the marvels of nature. Its trunk 
does not exceed fifteen or eighteen feet in height, but its girth 
is enormous, attaining, as it sometimes does, the circumference 
of thirty to forty feet. This trunk separates at the summit 
into branches fifty to sixty feet long, which bend towards the 
earth at their extremities. The trunk being short, and the 
branches thus curving towards the earth, it follows that the 
Baobab presents at a distance the appearance of a dome, or 
rather a ball, of verdure, over a circuit of a hundred and sixty 
feet. Adanson concluded, from the observations lie made, and 
from his calculations upon their growth, that some of the speci- 
mens which he studied could not have been less than 0,000 
years old. But it is the general opinion of botanists that this 
estimate was enormously overrated. One of these monstrous 
trees is represented as photographed from nature in Hate XIV. 
This colossal vegetable was first observed by Adanson on the 
Senegal, and, after him, the genus was named Adanso?iia. The 
Baobabs have since been discovered in the Soudan at Darfour, and 
in Abyssinia. 

The bark ajid loaves of this tree possess considerable emollient 
properties, of which the natives of Senegal take advantage. Its 
flowers are proportioned to the gigantic trunk ; they reach the 
length of four and a half and fivo inches, their breadth being 
from seven to eight. The fruit, called by the F rtnch settlers on 
the Senegal Monkeys ’ Bread , is an ovoid capsule, pointed at one 
of its extremities, and from twelve to twenty inches long, by six 
to seven broad ; that is, the fruit is about the size of a man’s head. 
It encloses in its interior from ten to forty cells, containing several 
kidney-shaped seeds, surrounded by mucilaginous pulp. 

The natives make a daily use of the dried leaves of the Baobab. 
They mix them with their food, for the purpose of reducing their 
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excess of perspiration and modifying the ardour of their fiery 
climate. 

The fruit is eatable ; its flesh is sweet, and of an agreeable 
flavour ; the juice, when extracted and mixed with sugar, forms 
a beverage very useful in the putrid and pestilential fevers of the 
country. The fruit is transported into the eastern and southern 
parts of Africa, and the Arabs pass it on to the countries round 
Morocco, whence it finds its way into Egypt. The negroes take 
part of the damaged fruit and ,the ligneous bark, burn them 
for the sake of the ashes, from which they manufacture soap by 
means of palm oil. . They make a still more singular use of the 
trunk of the Baobab; they expose upon it the bodies of those 
among them whom they consider unworthy of the honours of 
sepulture. They select the trunk of some Baobab already attacked 
and hollowed out by insects or fungi ; they increase tho cavity, 
and make in the trunk a kind of chamber, in which they suspend 
the body. This done, they close up the entrance of this natural 
tomb with a plank. The body becomes perfectly dry in tho in- 
terior of this cavity, and becomes a perfect mummy without further 
preparation. This kind of sepulture is especially reserved for the 
GaerroU . The Uuerrots are the musicians and poets, who in the 
tombs of negro kings preside at all fetes and dances. During 
their life this kind of talent gives them influence, and makes them 
respected by other negroes, who look upon them as sorcerers, 
and honour them under the title ; but after death this respect 
is succeeded by a kind of honour. These superstitious and in- 
fantile people imagine that if they consigned the body of one of 
these sorcerers to the earth, as they would the bodies of other men, 
that they would draw upon themselves the celestial malediction. 
Hence the monstrous Baobab serves as the resting-place of the 
Guerrot. There is a strange poetry in this custom of a barbarous 
people which leads them to bury their poets between heaven and 
earth in the side of the vegetable king. 

The leaves of Adansonia digitata are of. a deep green, and 
divided into five unequal parts, each of which forms a narrow 
lanceolate figure, radiating from a common centre, the outermost 
being smallest. The flowers, which grow singly in a pendulous 
position from the bosom of the leaves, are large and white, 
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crumpled at the edge, the petals being much reflexed. The 
stamens numerous, and collected into a tube, which spreads at the 
top into an umbrella-like head, from which rises a slender curved 
style, terminating in a rayed stigma. 

The various species of Bombax and Ceiba, which also belong to 
the order, are gigantic American forest-trees, with huge buttresses 
projecting from their colossal trunks. They are more noted for 
their appearance than for their properties. 

The Malvals, with tho exception of the Tilias and Malvas, are 
trees and shrubs of the tropics. The Indian Cress, Tropceolum , in- 
clude some of our prettiest flowers. The Mallows abound also in the 
tropics, but many species are common field plants with us, gradually 
diminishing towards the north. They all abound in mucilage, which 
is found salutary in cases of irritation. Dr. Asa dray arranges the 
order into four tribes viz. : — 1. Malopece, containing three genera, 
the Mnlopa of LimiEcus being typical. 2. Malvece, containing 
Althaea, Malva, Sida, Abutilon. 3. Urenece , containing Mala- 
chia, Pavonia, and some doubtful genera. 4. Uibiscecc, in which 
Hibiscus is the typical genera ; and the well-known Cotton-plant, 
Gossijpium . The genera, however, are not remarkable for any 
valuable properties, although some of the species, the Cotton-tree 
of India ( Bombax pentandrum ), yield a useful gum, and several 
of the species have their seeds wrapped up in woolly hairs, which 
are usefully employed as stuffing material. The geographical 
distributors seem to limit the Sterculecc to India and Africa, the 
Bombacece to tropical America ; the Ilelecterme seem to be unknown 
in Africa, but extend to Tasmania and New Zealand. 

The Bythnekiaceas are trees, shrubs, sometimes climbers, wholly 
intertropical. They are natives of Australia, Now Zealand, South 
Africa, Asia, and tropical America, the most remarkable species 
being Theobroma cacao , a small tree, of whicl Demerara has 
whole forests. The seeds of this plant form the principal in- 
gredient in chocolate, and an ardent spirit is distilled from the 
fruit. 

The Vivianiacece are herbaceous and half-shrubby plants of 
Chili and Brazil, of little interest. 

The Tkop^eolacejr are smooth, herbaceous, trailing, or twining 
plants, of tender texturo and acrid taste, better known for the 
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strange form and rich colours of their flowers. They are all 
natives of North and South America. The flower is distinguished 
by its irregular spurred calyx (Fig. 

392), the spur s being a back- 
ward development springing from 
the base of the calyx at a in the 
Indian cress ( Tropceolum magus). 

The Malvaceae are herbaceous 
plants, trees, and shrubs, with 
starry flowers, often enclosed in 
an involucre of various forms. 

They are abundant in the tropics, 
diminishing as we approach the 
north. In our climate the Marsh 
Mallows are the well-known re- 
presentatives of the order. The Common Mallow ( Mdlva sylvestris. 
Fig. 393) has the stein straight, ascending or patulous, branching, 
hairy, prickly, especially at the apex ; the inferior leaves somewhat 
orbicular, heart-shaped, or truncated at the base, having from five to 
seven lobes, shallow and obtuse ; the upper leaves present three to 
five lobes, usually much deeper ; the flowers, the corolla of which is 
veined with purple, passing to violet, are disposed in axillary 
fascicules. 

Now, what is the organisation of these flowers ? 

The calyx is in five divisions, and is furnished exteriorly with 
an involucre in three divisions. Five all ornate petals, coherent at 
the base of their claw, constitute the corolla. The stamens are 
numerous and monodelphous ; that is, they appear as if their 
unequal filaments, free only in their upper part; were united, their 
lower parts passing to a tube, covering the ovary.. These filaments 
are surmounted by an unilobate anther, opening by a semicircular 
cleft. The pistil is composed of a multi-ocular ovary, surrounded 
by as many styles as there are cells. 

These last organs are filiform, consolidated in their lower part, 
and forming a sort of brush. An ascendant ovule is inserted at the 
central angle of each of these cells. The fruit is composed of a 
great number of small husks, each with a single seed connected 
circularly round a common central axis. Under their integuments 

t 
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the seeds contain a curved embryo, in a rather abundant mucila- 
ginous albumen, the cotyledons folded upon and fitting into the 



Fig 393 —Common Mallow [Malta syh estru ). 


other. The flowers of the Mallows arc largely employed 
emollients for coughs, and similar objects. 
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The Marsh-mallows (Althaea officinalis) have stems from three 
to six inches in height ; they are erect, and densely covered with 
hairy down, as also are the leaves, 
which are ovoid, dentate, and slightly 
lobated. The flowers, of a pale rose 
colour, are generally fasiculate in the 
axils of tho leaves, near the summit 
of the stem and branches. Thefasicle 
or bundle occurs when numerous 
flowers arc congregated into a thickly 
set group, as in Fig. 394, where p *is 
tho petiolo or leaf-stalk, s the sti- 
pule, b the bract, c the calyx, cor 
the corolla. These flowers are fas- 
cicled. 

The Marsh-mallows are tap-rooted, 
fusiform, fleshy, and white ; they aro 
about tho size of a finger, simple, but 
somewhat branchy. It is an approved 
and popular medicine, and holds the 
highest rank as an emollient. 

Amongst the most remarkable of tho Malvaceae is tho Cotton- 
tree (Gossypium), of which several species are largely cultivated 
in many parts of Asia, America, and the North of Africa, within 
tho tropics, for the sake of the down which covers tho testa of 
their seeds. This down forms the textile substanco known under 
the name of cotton. Tho Ketmia (Hibiscus) havo a five-celled 
ovary and a five-valved capsular fruit, several species of which 
form an ornament to our gardens — the Holy hock (Altlicca rosea ) , 
when well grown, being a noble flowering shrub. The young 
mucilaginous capsule of one amongst them, the Hibiscus esculentus , 
furnishes a stiff and rather insipid stow, very much liked in 
America. Malopa y Sida , and the finely pencilled Abutilon are mem- 
bers of the large family of the Malvaceae, which abound through- 
out the tropics, and also in Europe ; they are interesting in many 
respects. The uniform properties of the order are, an abundant 
mucilage, and total absence of deleterious properties. The Mallows 
and Marsh-mallows of Europe yield a tasteless, colourless dccoc- 
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tion, which is salutary in coughs and other local causes of irrita- 
tion. The flowers of the Holyhock are used in Greece for the same 
purpose ; various species of Sida are used as emollients. Abutilon 
esculentum is used as a vegetable in Brazil. The fruits of others 
of the order are favourite ingredients in soups. The barks of many, 
as Malm crespa , and several species of Hibiscus , yield a strong fibre 
suitable for cordage. The Holyhock {Althea rosea) is said to yield 
a dye not inferior to indigo, and, to crown the whole, King Cotton 
is produced by several species of Gossypium belonging to the 
order. There are three varieties of the Cotton plant cultivated in 
America, namely, the Nankeeft Cotton, supposed to bo derived 
from G. religiosum , and possessing naturally the yellowish colour 
which distinguishes it; the Green-seed Cotton, producing white 
cotton and having green seeds ; the Black-seed Cotton, producing 
white cotton and black seeds. Upland cotton is a fine white 
variety, known as the Short Staple cotton ; the third variety is 
cultivated on the low, sandy islands lying between Charleston 
and Savannah, and known as the Sea Island cotton, long cele- 
brated for its long staple and the high price it produces in the 
market.* G. arboreum , the Tree-cotton, cultivated in India and 
Africa, small growing, — from four to ten feet high. 

The Tiliackje or Lindens are trees or shrubs, rarely herbaceous. 
The Limes, the types of the order, are large trees with light white 
wood ; their leaves, sharply acuminate, ovals dentate, pubescent, or 
glabrous. They are alternate, distichous, and furnished with cadu- 
cous stipules. The flowers have this remarkable character, that they 
are disposed in axillary paucifloral corymbs with peduncle, which 
in its lower half is consolidated with a whitish membranous 
bract, and especially for their glandular disc, distinct stamens, 
and two-celled anthers. 

The Common Lime (Tilia Europcea) (Plate XYw), usually called 
the Dutch Linden, is widely disseminated in our woods, whether 
of plains, hills, or mountains ; it is rarely found beyond the altitude 
of 300 feet above the level of the sea They are planted for 
their elegant and graceful form and delicious aroma in parks and 
public promenades. Its buds are velvety, and its mature leaves 
are slightly pubescent on their lower surface. 

The forest Lime ( Tilia sylvestris), which is planted here and 




Plate XV.— The Lime Tree {Tilia Europe a). 
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there in our parks and promenades, and is common in our woods, 
is easily distinguished from the preceding species by its smooth 
^leaf-buds ; its mature leaves are often very small, with smooth or 
glabrous lower sur&ce, only having bristles at the angles of the 
ramifications of the veins. But we must pass to the description 
of the flower (Fig. 395). The calyx consists of five lanceolated 
'sepals, the corolla of five petals longer than the sepals. The 



Fig. 395.— Flower of the Lime-tree. 


stamens are hypogynou» and very numerous, free or irregularly 
polyadelphous at their base ; their elongated filaments bearing 
two cells, opening from within by two longitudinal clefts. The 
ovary is free, and generally has five biovulate cells with anatropal 
ovules. The style is simple, and the stigmata five-lobod. The 
fruit is acoriaceous, indehiscent, cupular, unilocular by the disap- 
pearance of the dissepiment, and only contain&two seeds by abortion. 
The seeds each enclose a fleshy albumen and an embryo, with folia- 
ceous cotyledons nearly rolled up. The flowers of the Lime contain 
a volatile oil, with sugar, mucilage, gum, and tannin. They are 
employed in medicine as anti-spasmodics. Of all indigenous 
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plants the liber of the limes yields the most strongly organised 
fibre ; hence it is extensively employed in making cordage. The 
wood, which is easily wrought, is employed chiefly by joiners and 
carvers. 

The Sparmannia Africana , a pretty flower from the Cape of 
Good Hope, has Qvergreen leaves, white flowers disposed in 
umbella, anthers of the flowers being irritable. The leaves of 
Corchorus oletorius are used in Egypt as a pot-herb. Fishing 
lines, nets, and a coarse bagging are made from the fibre of 
Corchorus capsularis in India. In general terms the order may 
be said to abound# in plants both useful and ornamental. 


Sapidxales. 

Hypogynous exogens, flowers monodichlamydeous, unsym- 
metrical ; placentae axilc ; calyx and corolla imbricated ; stamens 
definite, embryo with little or no albumen. 132 genera, 1,656 
species. 


iiiurre. uuciimu uv uoies. lucy me mi pmuut i 
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C XXXII. Tremdudacese* 


Shrubs or herbaceous and sometimes twining exogens, with complete, 
but irregular, uusyminetncal tlowerH, very showy in many Polygalee, 
naked petals, one-celled anthers, opening by pores, and carmneulate seeds. 
The order is widely spread, being represented in Asia by Salmonia and 
Soulanua; byMuraltiaat the Cape; by Monnina and Badiera in South 
America. Comes|>erma is found m Brazil and Australia. FnljgHlH oocnis 
in Cayenne and on the Swiss mountains. The order is anomalous, and 
scarcely forms a natural group; many of the geneia have claims to sepa- 
ration, although it is difficult to find more suitable places for them in the 
system. 


CXXXni. Polygalaoea;. 


Exogenous trees and shrubs, with complete, unsymmetrical, very irre- 
gular, large, and gaily colouied flowers, usually in terminal panicles or 
racemes, naked petals, anthers opening longitudinally, three carpels, and 

winged seeds. They are all natives of the forests of equinoctial America, f CXXXIV. Vochyacece. 
their habitat being the banks of the streams, sometimes rising up 
mountains to a considerable height, conspicuous by their large spread- 
ing heads, as described by Schom burgh. 


Exogenous shrubs, with partially complete symmetrical flowers in 
terminal stalked racemes ; an imbricated calyx, ascending ovules, simple 
stigmas, opposite leaves with stipules. The few known species of Bladder- 
nuts are scalteted over the globe. Of the Stapbylea, one is known 
in Europe, one in North America, one in Japan, two in Jamaica, ono in 
Peru. 


CXXXV. Staphylea- 

cheae. 


Exogenous trees of considerable size, or twining shrubs bearing ten- 
drils; sometimes climbing plants, with complete unsymmetrical flowers 
in racemes, or racemous panicles ; petals usually with an appendage, 
anthers opening longitudinally ; three carpels ; and usually axillate and 
wingless seeds. 

Exogenous undershrubs, or herbaceous plants, with an alliaceous 
odour, having apetalous racemose .or panicled flowers, and solitary' caipel, 
with stipules ; straight embryo without albumen . and spiral cotyledons. 
They are chiefly natives of West Indian or tropical America. 


CXXXVI. Sapindacen. 


CXXXVII. Petivoria- 
cea. 
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The Maples are exogenous trees, with complete unsymmetriral, often ' 
polygamous flowers, m axillary racemes or corymbs;' petals naked, 
equal to the lobes of the calyx; anthers opening longitudinally; two 
curpels, and Beeds without an axil, , 

1 5 Exogenous trees and shrubs, often having a climbing habit, with com- 
plete, partially symmetrical flowers ; imbricated calvx ; naked, stalked 
petals ; ovules hanging by cords ; simple stigma ; and convolute embryo. 
Many of the trees of this order are beautiful trees or climbers, with 
gaudy flowers, some of them yielding fruits, others with valuable medi- 
cinal properties. They are all tropical. 

Exogenous shrubs or trees, with oomplete, partially symmetrical 
whitish green flowers, growing from among small imbricated scales ; an 
imbricated calyx ; petals witli an appendage ; sessile pendulous ovules ; 
capitate stigmas ; and straight embryo. They are principally natives of 
the West Indies or South America, chiefly Brazil, a few East Indian, 
and one of Australia. ' 


OXXXVIII. Aceracew. 


CXXXIX. Malpigbiaee®. 


CXL. Erythropylaoe®. 


In skimming over the surface of the vegetable world, as our 

limited space compels us 
to do, we necessarily 
leave unnoticed a vast 
number of genera inte- 
resting alike for their 
properties, for their beau- 
ties, and for the physio- 
logical peculiarities they 
present. Among the 
sapinaccous plants, for 
instance, we find genera 
ro anomalous that botan- 
ists can only link them together in the 
system by the discovery that the three 
pieces which constitute their calyx are in 
reality five, two petal-liko bodies lying 
within the sepals being part of the calyx. 
They are natives, for the most part, of the 
tropics, especially of South America, India, 
and Africa. While many species yield most 
delicious fruits, others are deadly poisons, 
even where tho fruit is safe and delicious — 
Sapindus Senegalcnsis , for instance: the 
seeds are known to be poisonous to man and 
beast. Amid structures so diversified their 
properties are equally so. The greater part 
are bitter, and tho roots milky ; even the 
roots of the Sycamore ( Acer pseudo-plajanas) shaving an abundant 

cc 2 



Fig. 390.— -Panicle of the 
^ Sycamore. 
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milky fluid in the month of June. The celebrated Snake-root 
{Poly gala Senega) is acid and acrid, and acts as a sudorific/ and many 
of them are valuable as febrifuges. Among the Sapindas many of 
the leaves are poisonous, while the fruits are wholesome and deli- 
cious? # Different species of Nephelium produce fruits of great 
dolicacy in the Indian Archipelago. The roots of the American 
Horse Chestnut {JEsculus hippocastanum ), which belongs to this 
order, are poisonous; and the seeds of the common Horse Chestnut, ' 
although they are said to be excellent feed for sheep, are not free 
from suspicion. 

Guttiferales. 


Hypogynous exogens with monodichlamydeous flowers ; pla- 
centae axile, imbricated calyx, and imbricated or twisted corolla, 
embryo little or no albumen. The flowers throughout the orders 
forming the group arc symmetrical in their calyx, corolla, and 
stamens ; they are also remarkable for their ruinous secretions. 


Gigantic exogenous trees, with simple alternate leaves, large convo- 
lute stipules, symmetrical flowers, usually large, in racemes, terminal and 
panicled,*or axillaryjand solitary ; equilateral petals, an unequal permanent 
winged calyx, beaked anthers, and oue-celled one-seeded fruit. They 

are trees of India and the Indian Archipelago, of majestic size and y CXLI. Dipterace®. 
handsome form, with beautiful clustered flowers and richly-coloured 
winged fruit, bearing some resemblance tu the Magnolia in their peculiar I 
rolled-up stipules, and to the oak in its foliage. All the species yield I 
resinous balsams. J 


Exogenous trees or shrubs, with simple alternate leaves, without stipules, 
or with very small ones ; symmetrical flowers, generally white ; equi- 
lateral petals ; versitalo anthers ; few or single seed and stigmas on a 
long style. The greater part of the order are beautiful trees or Bbrubs of 
the South American forests, with a few natives of China, India, Africa, 
and North America. 


CXUI. Temstrtimia- 
cea. 


Exogenous trees of large size, with opposite palmate leaves, large . 
symmetrical flowers, arranged in racemes, equilateral petals, sessile 
stigmas solitary seeds and emhrjo, with enormous radicle. The order 
consists of a tew laige trees of the South American forestB in the hottest 
regions. They yield a delicious nut, and an oil not inferior to that of 
the Olive. • 


OXLIII. Rhlzobolacew. 


Exogenous trees and shrubs, with simple opposite leaves, without sti- 
pules; numerous symmetrical axillary flowers ; equilateral petals ; adnata 
beakless anthers; solitary, or at least tow, seeds, and sessile radiating 
stigmas. All are natives of the tropics, mostly South American, a few 
of Madagascar and Africa, growing amidst excessive heat and humidity. 

Exogenous trees or shrubs, sometimes climbing and rooting, with 
sihiple alternate entire leaves, without stipules ; unsy name trical flowers m 
umbels, racemes, or terminal spikes: equilateral petals; versatile 
anthers ; sessile stigmas ; and innumerable minute seeds. Native of the 
equinoctial regions of America, with one species belonging to New Cale- 
donia. They are handsome and curious plants, remarkable for their 
single oorollate bracts, adhering by their rooting fibres to the trunks of 
trees ; they are not, however, strictly speaking, parasitical. 

Herbaceous exogens, sometimes annual plants, shrubs, or trees, with 
oblique glandular petals, numerous naked seeds, and long distinct styles, 
having a resinous juice ; flowers mostly yellow and regular, with various 
forme of inflorescence. They are widely disseminated, growing on 
mountains and valleys, marshes and dry plains, meadows and heath, in 
Europe, America, Asia, Africa, and Australia. 


CXLIV. Clusiaoeae. 


CXLV. Marograviacese. 


CXLVI. Hyperiacece. 


Small exogenous shrubs, with fleshy soale-like leaves, alternate, without ) 
stipules, and overspread by resinous surfkcn glands; oblique glandular ( 
petals, a tew shaggy seeds, and long distinct styles. They are natives [ 
of the shor^ of the Mediterranean and the salt plainp of Northern Asia. J 


CXLVII. Reaumuriacen. 
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The Clusiace® and Guttifers are distinguished for their succulent 
juicy fruit, in many cases large apples, the Mangosteon ( Garcinia 
Mangostana) being the most delicious. They are all plants of the 
tropics, which Dr. Wight describes as trees of majestic size and 
handsome form, and deserving of cultivation for tho beauty of 
their clustered flowers, and the richly coloured wings of their 
curious fruit. The Cltjsiaceje are chiefly natives of tropical 
'America, a few of Madagascar and Africa, and similar regions where 
great heat and moisture are combined. Gamboge is the secretion, 
as is supposed, of Garcinia cochinchincnsis ; and most of them yield 
balsams and other officinal products. * 


Nymphales. 


Hypogynous exogens with dichlamydeous flowers, placenta) 
axile or sutural, embryo on the outside of a large mass of mealy 
albumen, but sometimes without. 8 genera, 56 species. 


Exogenous herbs, with peltate or cordate ffeshy leaves, rising from 
a prostrate trunk, growing in quiet w atere ; flowers lirge, showy, some- 
times sweet-scented, a many-eelled fruit, and diiwepiiueiiqil plm enta 
The Water Lilies aio floating plants, inhabiting the northern lienusphcie, 
sometimes in South Africa On the coast or America, they aie repre- 
sented by the Victoria Kegia. 


f- OXLV1II. Nyinphwce®. 


Exogenous aquatic plants, with floating peltate leaves, axillary flowers, 
solitary, yellow, or purple; sepals three or tour, coloured inside petals ; 
three or tour alt einale, with sepals; stamens definite or indefinite; anthers 
continuous with the filament, carpels distinct; abundant albumen; no 
visible toius. Water-plants ot America, from Cayenne to New Jersey, 
and Australia bej'oud the tropics. 

Exogenous herbs, with peltate floating leaves, rising from a prostrate 
trunk, with distinct carpels emerged in a large honeycombed torus without 
albumen. A beautitul tribe of water-plants, natives of stagnant or quiet 
waters, in temperate and tropical regions of the northern hemisphere, 
including the Lotus and Egyptian bean. 


CXLIX. Cabombaoeee. 


CL. Nelumbiaceae. 


The Nymphales are floating plants, with peltate or fleshy cordate 
leaves, arising from the prostrate trunks growing in quiet waters. 
Their flowers are large, showy, and of bright white, yellow, oi 
blue colours. They inhabit the whole of the northern hemisphere ; 
occasionally they are met with on the South African coast, but 
generally they are rare in the southern hemisphere. In the 
South American continent they are represented by tho Victoria 
Lily. Among tho Euryalides , so named after one of the Gorgons, 
they have the tube of the calyx adherent to the disc. E. ferox is 
an elegant aquatic, covered with prickles, with peltate orbicular 
leaves, and bluish purple or violet flowers. This species emulates 
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Victoria regia in the size of its leaves, with an insignificant 
flower. The Victoria regia , as we have seen in an earlier 
chapter, produces leaves six feet and a half in diameter, and 
flowers fifteen inches across. These inhabit the cool translucent 
lakc-like rivers of Demerara, as illustrated in Plate Y. The 
Nupiiardeas have calyx and petals both distinct. The species are 
aboit twenty. The Blue Water Lily (N. ccerulea :), the sacred 
plant of the ancient Egyptian, is very fragrant. N. edulis con- * 
tains abundance of starch in its root, and is an article of diet in 
India. N. lotus , the Egyptian Lotus, grows in slow running 
streams, and in the rice-fields, in Egypt. It has large white flowers, 
with sepals, red at the margins ; the seeds and roots were dried 
and made into bread by the ancient Egyptians. In N. alba , the 
common White Water Lily of our ponds and ditches, the flowers, 
according to Linnaeus, open in the morning about seven o’clock 
and close again on the approach of evening. The leaves of Water 
Lilies are large, succulent, and floating, the sepals and petals 
numerous, imbricated, and passing gradually into each other, with 
persistent sepals. The leaf is a rounded ovate, usually purplish 
beneath, the lobes at the base almost parallel, and the leaf stalk 
cylindrical. In Nuphars, on the contrary, they are ovate, pointed, 
the basal leaves slightly divergent, and the leaf stalk angular, 
especially on the upper part. 

The Nelumbtaceas, or Water-beans, are natives of stagnant 
waters in the temperate and tropical regions of both hemispheres ; 
chiefly remarkable for the beauty of tlicir flowers. The fruit 
of Nelambrum speciosum is supposed to have been the Egyptian 
Bean of Pythagoras, and the flower that mythic lotus so common 
upon the monuments ,of Egypt and India. 


Banunculaceje. 


Hypogynous exogens, flowers monodichlamydeous, placentae 
sutural or axile, embryo minute, enclosed in copious fleshy or 
horny albumen. 119 genera, 1,703 species. 


Pine exogenous trees or shrubs, flowers solitary, often odoriferous, 
with distinct carpels, large convolute stipules, an imbricated corolla^ and 
homogeneous albumen. The order contains some of the finest trees and 
shrubs in the world, with strikingly beautiful flowers and foliage ; natives 
of the woods, swamps, and hills of North America, they stretch on 
the one baud to the west India Islands, on the other to China and Japan. 


CLI. Magnoliaceae. 
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Exogenous trees and shrubs, with distinct carpels, no stipules, a valvate 
corolla and ruminate albumen; leaves alternate, simple, entire, without 
stipules ; flowers usually green or brown, axillary and solitary. The tropics 
of the old world are the habitat of the order. 


CLlf. Anonaoeas. 


Exogenous trees, shrubs, or undershrubs, rarely herbaceous plants, 
flowers in terminal racemes or panicles, often yellow; stamens hypo* 
gynous, rising from a torus, carpels distinct, no stipules, imbricated 1 
corolla, homogeneous albumen, ana arillate seeds. The habitat of the ' 
order is Australia, India, and equinoctial America, and in equinoctial 
Africa a few species are met with. 

Exogenous herbs, rarely shrubs, leaves alternate ; dilated petiole nearly 
clasping the stem; flowers rather conspicuous, with gaily coloured sepals if 
apet&lous/ petals hypogynous, distinct carpels, no separate BtipuleB, 
an imbricated corolla, homogeneous albumen, and seeds without aril. 
The Crowfoots differ widely in the nature of calyx and corolla, these 
organs extending into spurs in these organs in Clematis and Larkspurs, 
while sepals and petals we blended together in Caltha and Anemone, 
and the spurred and spurless secies again assimilated in the Antarctic 
species, Ranunculus acnuli*. One-fifth of the order is found in Europe, 
one-seventh in North America, one-twentv-flfth in India, one-seventeenth 
in South America, and a few species are found, according to De Candolle, 
in Australia. 

Exogenous herbaceous perennials, with fibrous roots, inhabiting bogs, 
leaves radicle, a hollow urn-shaped petiole, a sort of pitcher with arti- 
culated lominee, fitting like a lid ; carpels consolidated, with permanent I 
calyx and axile placenta. The singular flower, called the Side-saddle ' 
flower, from its tabular leaves, seems to be confined to the bogs of North 
America, while analogous species inhabit the woods of Quay an a. 

Herbaceous, with some shrubby exogens, often with a milky juice, 
with one, two, or, three-parted flower, consolidated carpels, deciduous, 
that is, falls off, and generally with parietal placenta : the common red weed 
of the fields is the well-known example of this order. Two thirds of the 
order And theirJhabitat in Eurojie ; they range from Siberia to Japan, and y 
a few are American ; one genera, Komneya, approaches the Surracen- * 
iaceee in the structure of its placenta, which divides the ovary with 
many distinct cells, while the ovules ore distributed over the whole surface 
of the dissepiments, as in the Water Lilies. • J 


CLirr. Dilleni&oeas. 


* 

CLIV. Kanunculace®. 


CL V. Sarraceniaceae. 


CLVL Papavoraceie. 


Itanals — so called from rana> a frog, from many of the species 
inhabiting humid places usually the haunt of that animal — are 
characterised by the presence of a distinct calyx and corolla, 
sometimes so blended together, however, as to he indistinguishable ; 
while in other instances there is no Corolla, and occasionally both 
are absent. In general there is an indefinite number of stamens 
but there are exceptions to that rule, as in the Bocagea, among 
the Anonaceae, in which the stamens and carpels are definite. 

The Magkoliaceas include some of the finest trees and shrubs 


in the world. The typical Magnolia grandiflora is an evergreen 
tree of North America, which sometimes attains the height of 
seventy feet. Its ovate, oblong coriaceous leaves — the upper sur- 
faces of a pale green, shining and glossy, the under rusty, with 
white and erect flowers, with nino to twelve expanding petals — 
constitute it one of the noblest trees of the American forest. There 
are many species of the genus, of which this is the grandest 
example. • 

Other plants of the order are remarkable for the beauty of 
their flowers. Liriodendron tulipifera, the Tulip Tree, with half 
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a-dozen popular synonyms, is a handsome tree, with four-lobed 
truncate saddle-shaped leaves, and large elegant flowers, coloured 
green, yellow, and orange, sometimes attaining the height of a 
hundred and twenty feet, and a circumference of twenty feet. 
Nor is the order deficient in oflicinal properties, or fragrancy. 
Their general character is bitter and tonic in taste, with fragrant 
odorous flowers. M. glania is so stimulating as to produce fever 
and inflammatory gout, according to Barton. A species of 
Michelea, called Tsjampar, is the delight of the people of India 
for its fragrant properties. 

The Anonaceje are trees and shrubs of the tropics in both hemi- 
spheres, whence they spread to the north and south within certain 
limits. Their general properties are their powerful aromatic taste 
and smell. The flowers of some are sweet and fragrant. Others, 
as Anona squamosa, have a heavy, disagreeable odour. The Dil- 
leniacece are trees and shrubs of Australia, India, and tropical 
America, of comparatively little interest, though some of ihe Indian 
species are of great beauty. Dr. Wight speaks of them as equally 
remarkable for the grandeur df their foliage and the magnificence 
of their flowers. The plants generally arc astringent. 

The Ranunculacejk, the typical order of the Ranals, are 
herbaceous, rarely shrubby, plants, and they are chiefly natives 
of Europe, with a sprinkling of North American, Indian, and 
African plants, on the shores of the Mediterranean ; acidity, caus- 
ticity, and poison are the general characteristics of the order, 
which includes a powerful sudorific in Ranunculus glacialis , a 
strong diuretic in Acomtum Napdlus and Cammarum, drastic 
purgatives in tho Hellebores , a virulent poison in some of the seeds 
of Acomtum and Ranunculus tkora, while many of the order are 
vermefugal and tonic. 

* To give any sufficient idea of this important family, it will be 
necessary to study successively the Columbine, the Hellebore, the 
Larkspur, Aconite, Ranunculus, Clematis, and Peony. Country 
people, . struck with the form and elegance of the Columbine 
( Aqmilegia vulgaris), have bestowed the name of “ Our Lady’s 
gloves” upon its flowers (Fig. 397). Its petals are fashioned 
with spurs, the shape of a hollow comet, hooked at their extremi- 
ties ; there are five of them, which alternate with as many level 
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and petaloidal sepals. The stamens are numerous, disposed in 
ten phalanges, five of which alternate with the petals and five 



Fig 397 —The Columbine ( AquHegia vulgaris) 


with the sepals, which they exceed in length. The whole of the 
interior face of the anthers is against the filaments, and they per- 
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fony their dehiscence by two lateral clefts. Of these stamens ten 
only are represented by filaments dilated in the form of mem- 
branous scales of a silvery white, folded upon their edges and 
laid upon the pistil. The organ is composed of five free unilocular 
ovaries, containing ma^y anatropal ovules inserted in two contiguous 
vertical series. These ovaries, when at maturity, change into five 
free follicles. The seeds which they enclose contain a very small 
•embryo, placed at the base of a thorny and very abundant albu- 
men. With regard to the organs of vegetation, the stem is erect, 
solitary, or more or less numerous, — that is, one only from the 
head of the roots to the branching on the upper portion. The 
radicle leaves, for the most part, stalked; base of the stalk 
dilated leaflets, broad as long, and petiolated with long petiolated 
divisions of the first order, irregularly tkree-lobed stem leaves, 
few with shorter stalks, the upper ones sessile, bracts narrow and 
three-lobed. 

The Columbine (Aquilegia vulgaris) is found growing in its 
primitive simplicity in hilly woods and upon the borders of the 
forests of Bondy, Montmorency, St. Germain, Versailles, and in 
woods and copses where tho soil is 'calcareous, in various parts of 

England and Scotland. In the chalky 
copses of Kent and Surrey there is no 
doubt of its being indigenous. In the 
Hellebore, or Christmas Bose, the sepals, 
five in number, are large, and the petals 
small and numerous, and situated at the 
base of the andrcecaeum (Fig. 398). The 
corolla of the Columbine may be said to 
be a calcareate polypetalous corolla ; but 

Fi*f. 398. — The Columbine. _ _ r _ V . 

«. five eepaia : p, i\ve petals. culture has worked many curious modi- 
fications in the Columbine. We frequently see the five-petalled 
cornet enclosed with others, fitted in scries, whilst five others, of 
a like series, are. placed opposite the sepals. It seems, in fact, as if 
the flower was entirely composed of these cornets, the one series 
contained within the other. In other varieties, on the contrary, in 
place of the hollow spur or cornet, we find only oval and almost 
flat petals, often in considerable numbers. As in all these cases the 
stamens become scarce as the supernumerary petals increase in 




BANTTNOULAOR®. 


number, one is led to think that the formation of these petals 
arises in some way from the metamorphosis of the stamens. 

The Hellebores have a calyx with five sepals, a corolla haying 
from five to ten petals, short, tubulous, and bilabiate, an indefinite 
number of stamens and pistils, varying in number from two to ten. 
They are slightly coherent at the base ; and the ovary, like that 
of the Columbine, contains two series of ovules. The fruit also is 
a follicle. To give the reader a better idea of the aspect of plants 
of this tribe, we will take the Crowfoot ( HeUeborua fcetidus ), com- 
mon enough in stony places by the roadside, and in the glades of 
forests. It is a plant with a poisonous odour, with thick, generally 
erect, vertical stem, terminating in a taproot. The stem, which 
is evergreen during the winter, and ranging from three to six feet 
in height, is strong and erect, bare in its lower parts, leafy towards 
the summit, and divided into floriferous branches. The leaves, 
which adhere to the stem, are coriaceous, and of a spotted green 
colour, are petiolate, with lanceolated segments, straight, dentate, 
and generally free at the base. # The flowers are inclindfl/and dis- 
posed in branching corymbes. The sepals are concave, erect, and 
greenish, often edged with purple. The* follicles are oblong, and 
terminate in a long beak or spur. 

The Hellebores are all interesting to lovers of gardening, because 
for the most part they flourish during the winter; such, in parti- 
cular, are the BhFck Hellebore, or Christmas Hose, and the little 
Yellow Hellebore, known to botanists under the name of Eranthis 
hiemalis , which flourishes when the snow begins to fall. 

The Larkspurs ( Delphinium ) have a calyx with five unequal 
petaloid sepals, the upper with straight, pointed, horn-like spur. 
The petals, which in some species are four in number, in others are 
reduced to only one by some process of abortion and consolidation, 
— for originally there are always eight petals, six of which are 
developed in pairs opposite three of the sepals, while two are 
developed singly opposite the two other sepals. However that 
may be, the two superior petals in one case, and the single and 
superior petal in the other case, are prolonged in a pointed horn 
included in the spur of the calyx. The stamens, which are very 
numerous, are disposed in eight series, opposite to the eight original 
petals: The carpels, from one to five in number, are free, sessile. 
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and verticilate, changing into follicles at a later period, and 
occupying the centre of the flower. 

The Delphinium consolida, commonly known under the name of 
Wild Larkspur, is frequently found at harvest-time in cultivated 
fields round Paris, and other places, but in this country it has only 
been found wild in the Channel Islands. Its stem is slight and 
straight, with numerous branches, its leaves are slender and thong- 
like, its short bunches* of blue flowers form a panicle. The seeds 
of this species partake if the acrid and poisonous properties of the 

genus. The expressed juice of 
the petals, mixed with alum, 
make a blue fluid ink. The form 
of tho flower, with the spurred 
calyx, is represented in Fig. 399. 

Many beautiful species of the 
Larkspur aro cultivated in gar- 
dens, such as the Delphinium 
elatum, Delphinium grand i- 
Jlorum> &c., species originally 
from Siberia: one of the most 
elegant is the Delphinium Ajacis , 
originally from the East and from 
Algeria ; it is often met with in 
gardens, and lias also been found 
in our cornfields, where its seeds 
have been disseminated, no 
doubt by some of tho aids to 
nature to which wo have alluded 
elsewhere. 

The Aconites (Aconitum) have 
five unequal pet \loid sepals, the 
superior of which is formed like 

Fig. 899.— Larkspur (Delphinium). in. , 

* a helmet, or gal/a, lapping over 

the corolla. This latter organ is composed of from two to eight 
petals, of which the two upper form an elongated aiglet terminating 
in a reversed hood ; whilst the lower, which are very small and 
filiform, are often absent altogether. The numerous stamens are 
disposed in series, as in the Larkspurs, and in the centre of the 
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flower we find from three to five pistils, which become follicles. 
The Aconites are very poisonous narcotic herbs, but when applied 
with discrimination they become eminently useful in medicine, 
being employed in cases of neuralgia, rheumatism, paralysis, 
and purulent infections. The most poisonous species is the 
Aconitum ferox y vAx\ch is acrid in the highest degree. The Aconitum 
Napellus (Fig. 400) is another officinal species ; it is rarely met 
with about Paris, but is often found by tourists 
in the mountains of Switzerland. On the Jura 
range it grows to the height of three feet, 
having straight, simple stems, the upper part 
slightly branching, fumishod with leaves, shiny, 
of a deep green colour above, and of a pale 
green below, calyx in five or seven segments, 
into oblong, incised lobes. Its flowers, which 
are bluo and of an elegant aspect, form elon- 
gated bunches, with two little bracts below 
each flower. . • 

The Ranunculus (Fig. 401) has a green calyx, composed of five 
sepals ; the corolla has five petals, furnished at the internal base of 
their aiglet with a nectariferous pore at 
the claw, which is covered by a scale. The 
stamens and pistils are very numerous; 
the former are of the ordinary structure, 
but the latter are disposed in an oblong 
prolongated globulous head or capitulum, 
having a short beak, enclosing a single 
ascending and anatropal ovule, which 
becomo achenes after a time. The British 
species have all white or yellow flowers ; 
and the achenes occur in several rows, 
forming a globular, ovoid, or oblong 

T , . . . . . • • a Fig. 401.— Ranunculus hirsute* 

head, terminating abruptly m a point. • 

Many of them are submerged or floating plants of slender stem, 
some of them with handsome showy flowers, sometimes covering 
the whole surface of the ponds or ditches. This is the case 
with R. trichophyllus , the Water Crowfoot, whose dark green 
and rather rigid foliage is very conspicuous, and whose leaves, 




Fig. 400. — Aronitus 
Napellus. 
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according to Dr. Pulteney (Linn. Trans., v. p. 19), are not only- 
innocuous, but nutritive to cattle, the cottagers on the banks of the 
Avon gathering them into boats, from which their cows eaf them 
with avidity. Many species of this tribe possess blistering proper- 
ties, that is to say, they stick to the skin and produce an irritation 
which goes far towards the destruction of the epidermis, and the 
formation of a sore : the species used for these purposes are the 
Ranunculus Jlammula (Lesser Spearwort) ; R. lingua (Great Spear- 
wort) ; R. repens (Creeping Crowfoot, or Golden Crowfoot). When 
the juice of these flowers is distilled, the liquid drawn from 
it contains a very acrid principle. Animals will not touch the 
Ranunculi when fresh, but when dried and used as hay its taste is 
lost. The Sweet or Wood Crowfoot, R . auricomus , or Goldilocks, 
'differs remarkably from most of the tribe ; it grows in tufts with 
numerous stems, very slightly branching above, its habitat, woods, 
and moist shady places, and it is without the acridity so common to 
the tribe. The Buttercup, King-cup, or Meadow Crowfoot ( R . en- 
auris), in spite of its lyiowii acridity, has been a favourite with the 
poets. One sings of 

“ The kingcup of gold brimming over with dow, 

To be kissed by a lip just as fresh as its own/* 

One variety of this species having become double, was a 
favourite in old gardens, and probably is still, under the name cf 
Bachelors’ Buttons. 

The' Creeping Crowfoot (R. repens ) is the Cuckoo-bud of 
Shakespeare. 

" When daisies pied and violets blue, 

And cuckoo-buds of yellow hue, 

Do paint the meadows with delight.” 

Amongst the Ranunculi we must also mention the Clematis , 
Anemones , Hepticasp and Adonis. 

The Clematis (Traveller’s Joy, and several other popular names) 
has a calyx with four petaloidal divisions, and without a corolla. 
The stamens and pistils are numerous as in the Ranunculus ; their 
pistils are unilocular ; after efflorescence they become achenes, with 
seeds reversed, and surmounted by a sort of plumose tail, resulting 
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from the growth of the style. They are climbing shrubs. The 
leaves, when pulled and laid upon the body, produce inflammation, 
vesication, and ulceration of the skin ; properties which mendi- 
cants sometimes use to produce artificial ulcers, — hence one of their 
common names, Beggar’s Herb. Its flowers are white, disposed 
in axillary panicles ; the name of “ Virgin’s Bower ” was given 
to this species by old Gerarde in 1597, “ by reason ” as he tells us, 
“ of the goodly shadowe which they make with their thick bushing 
and climing ; as also for the beauty of the flowers, and the pleasant 
savor or scent of the same.” And indeed there is no finer orna- 
ment in our country hedges, than this pretty bush with its copious 
clusters of white blossom. The flower has one floral envelope, and 
is one-cloaked ; the corolla is absent, hence the flower is apetalous. 
Fig. 402 is a front view of the flower, Fig. 403 a back view of the 




same flower. We meet sometimes on lawns and gardens with Clema- 
tis Jlammula (Sweet Clematis), where it is used to ornament palisades 
and bowers, and where it is distinguished from the preceding 
species by its sepals, which are covered with a hairy down at the 
edges. We frequently see clumps of Clematis viticella, where the 
sepals are violet, purple, or rose colour, the flowers of which are 
produced double by cultivation. We sometimes see beside this 
species, the Atragenum of the Alps, remarkable for the beauty of 
its large flowers of violet blue : the Atragene tribe is distinguished 
from the Clematis by the existence of a corolla, composed of nu- 
merous petals shorter than the sepals. # 

Peonies (Pceonia) have the calyx foliaceous, coriaceous, persis- 
tent, with unequal sepals ; the corolla is composed of five, six, or ten 
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nearly equal petals ; the pistils are variable in number, and enclose a 
great number of ovules; the fruit is a coriaceous follicule; the 
receptacle is swollen into a fleshy disc, which forms a sort of sack. 
The seeds are furnished with a slightly developed arill rising out 
of the placenta which surrounds it. The Peonies are herbaceous 
or somewhat shrubby perennial plants, with alternate leaves ; they 
are among the earliest ornaments of our gardens in the spring 
time. In the Moutan Peony, commonly known as the Tree Peony, 
the petals are sometimes white, marked at the base with a purple 
shade, and sometimes rose coloured. This Peony has become double 
under culture ; by cultivating this species for fifteen centuries the 
Chinese have obtained two hundred varieties. The Peony has 
been introduced into France since the commencement of the present 
century. We may also note the Common Peony (Pceonia officinalis ) 
with red, rose coloured, or variegated petals, thp flowers of which 
are easily grown double. The Peonies Were famous as agents of 
sorcery in the olden times ; the Coral Peony is commonly known 
as the Male Peony. *. 

The Peony has a very ancient history, according to Theophrastus, 
and after him Pliny ; it is to be gathered of necessity id the night, 
“for if any man shall pluck of the fruit in* the day time, being 
seen of the woodpecker, he is in danger to lose his eyes,” — this 
is, according to Gerarde, the seeds of the Peony. Even at the pre- 
sent day anodyne necklaces are worn round the necks of children 
cutting their teeth. It is a common garden plant, and although 
Withering thought he had found it among the Vincent rocks, on 
the Avon, near Bristol, growing wild, it was probably introduced 
there from some foreign country by ships entering the port of 
Bristol. “ Amid the shelving rocks and loose shingly stones, at 
the elevation of a hundred feet above the river, ” however, “ there 
ye may see the Peony spreading wide.” 

Papaveraceje. The Poppies have a calyx witn two caducous 
sepals, a corolla of four petals, with numerous stamens, provided 
with a long filament, whose anthers open laterally by two longi- 
tudinal clefts. The unilocular pistil is almost entirely divided by 
many placeptary glands, which, emanating from the walls, advance 
nearly to the centre, bearing a number of anathropal ovules in- 
serted over its whole surface. 
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The Poppies are herbs with a white milky juice, with dentate 
leaves; the leaves emanating from the root are petiolate; those 
issuing from the stem are sessile, or embracing. Their peduncles, 
solitary, unifloral, are inclined before inflorescence. 

We select for description three kinds of Poppy. ♦ 

1. The Com Poppy (Papaver rfueas) is very common in the 
corn-fields, cultivated ground, and by road sides, and forms, along 
with the Com Centaury, the most graceful orna- 
ment, although it is *the last plant the farmer 
would see in his fields ; its specific name is de ; 
rived from nova, pomegranate , which the capsule 
is supposed slightly to resemble. (Fig. 404.) 

Its mucilaginous, acid, bitter petals are emollient 
and slightly narcotic. 

2. The Poppy of the East, or Tournefort’s 
Poppy, has scarlet or orange-coloured petals, with 
black and purple-coloured aiglets; differs but little 
from the bracteatod Poppy ( Papaver bractiatum). Cftp8Ule of the Poppy ' 

3. The Narcotic Poppy (. Papaver somniferum), of which there are 
two varieties *one, the White Poppy (Fig. 405), so called because 
the seed is generally white, is the variety cultivated for the purpose 
of extracting opium ; the other is the Black Poppy, because the seed 
is black, and which furnishes sweet oil, known under the name of 
Poppy Oil. This oil, in spite of the narcotic influence, is found to 
be perfectly wholesome, and is extensively used for its own quali- 
ties, as well as to adulterate Olive Oil. It is well known that 
opium is nothing more than the thickened juice of the White 
Poppy. The juice flows out from an incision made in the ovary 
a little before ripening. 

The history of the Opium Poppy is very obscure as to the date 
of its first cultivation, but it was well known to the Greeks, and was 
cultivated for its seeds, as we learn from Theophrastus. It is also 
described by the Arab authors under the name of “ Afeesgou.” The 
White Poppy is supposed to be a native of Asia Minor, or of 
Persia, but it is nowhere found in a wild state. It is distinguished 
by obovate or globular capsules, which, as well as the calyx, are 
smooth ; the stem smooth and glaucous ; leaves embracing the stem, 
and incised and obtusely dentate ; the flowers are usually red, of 

D D 
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different tints ; but there is also a white-flowered variety, which 
Dr. Boyle describes as peculiar to the plains of India, while the 
red flowers he has only seen in the Himalaya mountains. 



Fig. 405.— The Opium Poppy (Papaver Somniferum). 


The Celandine ( Ckelidonium majus) belongs to the family of 
Papaveracea. It is a perennial plant with a reddish yellow juice, 
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which has a certain reputation for the cure of warts. The stems 
are straight, branchy, pubescent, being covered with long patu- 
lous hairs scattered over it. The leaves have from three to seven 
lobed oval segments, the lobes notched and crenulate, glaucous 
below. The flowers, which are yellow, are disppsed in simple 
umbels, differing remarkably from 'those of the Poppy in the 
structure of the pistil. This organ, in reality, is composed of a 
versilocular ovary, having only two parietal placentas, surmounted 
by a short style with bilobate stigma. The fruit is a linear cap- 
sule, and opens with two valves which detach themselves from 
the base to the summit ; leaves persistent, the frame formed by 
placentae. 

The seeds seem, besides other remarkable peculiarities, to be 
provided with a little white cellular excrescence like»a crest. 

There is still in this family the Eschscholtzia Calif arnica, a peren- 
nial plant with a large solitary flower of a golden yellow colour, 
closing itself up when it rains, the sepals of which, coherent at 
the base, detach themselves in one piece after the fashion of a 
little pointed hat. 

Berberids. 


Hypogynous exogens with monodichlamydeous flowers, un- 
symmetrical in the ovary ; placentae, sutural, parietal, or axile ; 
stamens definite, minute ; embryo enclosed in a largo quantity of 
hard fleshy albumen. Seventy-nine genera, six hundred and four 


species. 

Delicate herbaceous exogens, often covered with glands ; with regular 
symmetrical flowers, parietal placentae, and stamens alternating with the 
petals, sometimes two, three, or four; the number distinct and withering. 
The glandular hairs, the irritability of which reaches its maximum in the 
Catcnfly ( Diotuea ), are peculiar characteristics of the order. 

Herbaceous exogens with brittle stems and a watery juice, having 
irregular unsymmetrlcal flowers, purple, white, or yellow; parietal pla- 
centae ; stamens opposite the petals ; four hypogynous, or six, in two parcels, 
opposite the outer petals. 


} 


Exogenous shrubs or herbaceous perennials, for the most part hairless, 
but often spiny with regular symmetrical flowers; sutural placentae; 
stamens opposite the petals, and equal in number, with recurved anthers 
below. 


Exogenous scrambling or climbing shrubs, with tumid separate joints, 
regular symmetrical flowers arranged in thyrses, umbells or panicles ; 
axile pl&centfe; stamens opposite the petals; anthers opening longitu- 
dinally. 


Exogenous trees or shrubs, with regular symmetrical flowers, terminal 
or axillary; axile and parietal placenta ; stamens alternate, with petals ; 
ascending or horizontal ovules, and imbricated petals. The order are 
chiefly plants of Australia, a few only occurring in Africa, the Pacific 
Islands, China, Japan, and Madeira; many of them are resinous; some of 
them yield pleasant sub-add fruits. 

D D 2 


CL VII. Droseracea. 


CLVni. Fumariacea. 


CUX. Berberidacen. 


OLX. Vitaceas. 


OLXI. Pittosporaceae. 
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Exogenoos trees or shrubs, often spiny, with regular symmetrical \ 
flowers, small axillary, and often fragrant ; axile placenta ; stamens alteiv I 
nate with the petals ; ovules pendulous, and corolla valvate. A small V CLXII. Olacacev. 
order of tropical shrubs of Afncn Australia, and India, one only of the 1 
West Indies, a few of the Oape of Good Hope. 

Exogenous shrubs, with persistent nonstipulate leaves, with regular 
symmetrical flowers on racemes ; axile placenta ; stamens alternate, with 
the petals equal to them, pendulous ovules; and imbricated corolla. 

They are natives of North America, with no known useful properties. 

The Bekberid orders do not at first glanoe present a very 
obvious or natural arrangement of their respective families. 
The union of Vines, Fumitories, and Berberis seem at first glance 
to be paradoxical. But botanists find in their structural anatomy 
resemblances which are not obvious to the uninitiated. The 
group is characterised by unsymmetrical flowers, a definite 
number of stamens, a minute embryo enclosed in a hard homy 
albumen ; bufr even these characteristics fail in the typical genus 
Berberis, whose embryo is much larger ; but then the long radicle 
and small cotyledons proclaim a relationship. 

Among these plants we have the Droseraceje, so called from 
IpoaoQ, “dew,” an order of delicate herbaceous plants, chiefly marsh 
herbs of the south of Europe,, and ranging up to the tropics; 
some of them, as Dioncea muxcipula, distinguished by the irritability 
of the leaves when touched by a passing insect, which close upon 
it suddenly and hold it a fast prisoner. The leaves of the order 
are usually covered with glands o* glandular hairs, the flowers 
arranged in circinate racemes. Calyx consisting of five sepals ; 
there are five petals, and five to ten stamens ; f^uit capsular, one- 
celled, and many minute seeds, having an embryo lying at the 
base, of abundant albumen. The Sundews, as they are sometimes 
called, are more remarkable for their singular red-coloured glan- 
dular hairs, which discharge a viscid acrid fluid in which insects 
are caught ; than the beauty of their flowers. The British species 
of the order, which flower about midsummer, are the Grass of 
Parnassus (Parnassia palustris ) — growing in boggy places; its large 
white petals slightly veined, — and three species of Drosera , dis- 
tinguished by their terminal racemose flowers on scapes, and their 
long reddish glandular viscid hairs. Several of the foreign species 
have the reputation of being poisonous — P. communis to sheep and 
cattle. D. lunata has the viscid leaves and glandular fringes which 
close upon insects happening to touch them, and is said to yield a 
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valuable dye. D. rotundifolia , the round-leaved Sundew, has tbe 
leaves close to, the ground, nearly circular, and spreading ; with a 
roundish limb abruptly tapering into a hairy petiole, the stem erect, 
springing from the centre of the leafy rosette. This plant inhabits 
boggy -places, and is often found near London and elsewhere, along 
with Sphagnum. It is acrid and caustic, and in Italy the liqueur 
called Rossali is distilled from its juices. It curdles milk, and is 
said to* cure corns and warts. There are about forty species of 
Drosera found in boggy places all over the world, except in the 
extremes of heat and cold. Many of them are singularly beautiful. 
The gaudy Dionaedy whose singular irritable leaves greatly re- 
semble the Sundews, is placed in this order by some botanists ; its 
indehiscent fruit and erect cestivation and placenta, placed at the 
base of a one-celled capsule, are the chief points of difference. 

The Fumakiackjb, or Fumitories, are horbacoous plants, with 
slender, brittle stems, and twisting leaf-stalks, yielding a watery 
juice; their non-stipulate leaves Subdivided until their terminal 
lobes become ovate leaflets ; ■their flowers, two minute ragged 
sepals, with four exterior petals and six stamens united in two 
parcels. The leaves of Fumaria officinalis are succulent, saline, 
and bitter, and the expressed juice is recommended in cutaneous 
and other diseases, to correct acidity. They are named from the 
French word ffiumer, to smoke, frfcm the unpleasant smell they all 
exhale. They are of little interest except to the botanist, to whom 
their sexual economy becomes an interesting study. The stamens, 
as we have seen, are in two bundles, the anthers being a little 
higher than the stigma ; “ the two middle ones of these anthers/' 
says Dr. Lindley, " are turned outwards, and do not appear to be 
capable of communicating their pollen to tho stigma ; the four 
lateral ones are also naturally turned outwards, but by a twist of 
their filament their face is presented to the stigma. They are all 
held firmly together by the cohesion of the tips of the flower, 
which, never unclosing, offers no apparent means of the pollen being 
distributed, so as to be shed upon the Atigmatic surface. To remedy 
this inconvenience, the stigma is furnished with two blunt horns, 
one of which is inserted between and under the cells of the anthers 
of each parcel, so that, without any change of position on the part 
of either organ, the mere contraction of the valves of 'the anthers 
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is sufficient to shed the pollen upon that spot where it is required 
to perform the office of fecundation.” 

The Berberidaceas, or Barberries, are shrubs, or herbaceous 
perennials, with pale green, thin, deciduous leaves. Flowers with 
faint pleasant odour. Fruit and leaves an agreeable acid. Cha- 
racterised by the anthers opening by reflexed valves, the face of 
each anther-cell poeling off except at the point of attachment, 
where it adheres as if hinged. The stamens are opposite the petals ; 

t the flowers are usually ternary, there being three or six 
sepals and a like number of petals and stamens. 
9 Anthers two-celled, carpel solitary, free, and one-celled, 
style rather lateral, stigma orbicular, the stamens and 
' pistil being ranged round it ; fruit, a berry, in some 
species a capsule. The peculiar arrangement and 
structure of the anthers occur in no other plants except 
Fig. 406. the laurels, and in the latter it is without petals. This 
structure is well represented in Fig. 406, which represents an 



anther (Herberts vulgaris ) in 
the act of dehiscence, which 
it accomplishes by the 
opening of two valves, v v 9 
from which the pollen is 
shed in the form of fine 
dust,/?. This process is said 
to be ctehiscence by two 
valves, one in each lobe. 
The bushes or herbs of 
which this order consists 
are extremely dissimilar in 
habits and appearance. 
They belong to the tempe- 
rate parts*of the world, be- 
ing unknown in the tropics, 
except on mountain ranges. 
The common Barberry 


Fig. 407. Stem of the Barberry. (BerbeHs COMMUnis), SO 

called from fiepflepv, the Greek name of the fruit, is well known from 
its pleasant acid flavour ; glands upon its petals and pinnate leaves, 
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the leaflets reduced to one, and the primary leaves to spines. 
The spiny leaves and stem are well represented in Fig. 407, which 
shows the palmate or tri-partite spiny leaves, in the axils of which 
buds are developed bearing true leaves ; others become indurated 
sharp-pointed axes or spines. It is also remarkable for the irrita- 
bility of its stamens ; these, when the filament is touched on the 
inside with the point of a pin in dry weather, bend forward towards 
the pistil, touch the stigma with the anther, and remain curved for 
a short time, and then partially resume their erect position. In wet 
weather, when the filaments have lost their elasticity, the pheno- 
menon is scarcely perceptible. The same result attended the 
experiment of applying arsenic or corrosive sublimate to the 
filaments ; they became rigid and brittle, and lost their irritability. 
On the other hand, on the application of narcotics, as prussic acid 
or belladona, the irritability was destroyed by the filament becoming 
flaccid and relaxed. 

The Barberries are interesting from their graceful elegance, both 
in their racemes of yellow flowers and rather ovate delicate berries. 
Their bark and root are used for dying leather and linen of a 
yellow colour. Several Indian species have similar properties, and 
the acid quality of its fruit has long placed it among the favourite 
febrifuges, but it may be doubted if it has any quality beyond the 
refreshing flavour it imparts to water. 

Botanists have divided them into : — 

> I. Thin, simple leaves, solitary flowers, deciduous. B. Siberica. 

IL Thin leaves, mostly deciduous flowers in racemes. 

True Bab bebbieb. 

III. Leaves leathery; evergreen; flowers solitary or 
in clusters. 

^ IV. Leaves leathery ; evergreen ,* flowers in racemes. 

. - f B. Faadcularis. 

Abk Babbsbries. Leaves pinnated ; all evergreens < g' 

( B. Glumaceae. 

Besides these, several species remain unclassed, as B. Leschenaultii > 
a fine pinnated shrub of the Neilgherry mountains, with a black 
round fruit ; B. Nepalensis, -which grows twelve feet high at six 


B. Cretina. 

B. Vulgaris. 

B. Canadensis. 
B.Cratagina. 

B. Jbenca. 

B. Sinensis. 

B. Wallichiana. 
B. Dulcis. 

B. Heterophylla. 
B. Empetrifolia. 
B. Floribunda. 
B. Asiatica. 

B. Deolbata. 

B. Aristata. 
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thousand feet above the sea ; B. tragacartiMdes , with one or two 
pairs of leaflets, and the points of the leaves hardened into spines, 
is found on the banks of the Kur, near Tiflis. 

Farmers in England have an idea that the proximity of the 
Barberry to wheat-fields interferes with their crops. It is difficult 
to imagine why, unless the jEcidium berberidis , the fungus which 
is known to infest it, acts injuriously on the wheat crop, producing 
rust or mildew. 

The Vitackje, or Vine tribes, consist of sarmentose and climb- 
ing shrubs, that is, with filiform twining runners ; the Grape being 
the type of the order, which Kunth names Ampehdece, from aftrcXoc, 
the vine ; and Jussieu, Vites, from vitis, a vine. The order has 
acid properties, in common with Grossulace® and Berberacese, and 
includes. six genera, which are for the most part found in the 
temperate zone of both hemispheres. Like all extensively cul- 
tivated plants, the native country of the Vine ( Vitis venifera) is 
doubtful. It is among the plants spoken of in the Books of Moses, 
when the Vine appears to have been used as it is in the present 
day. From this circumstance, there is little doubt of its being truly 
indigenous in Asia between the Black Sea and the Caspian— of 
Mount Ararat and of the Taurus. In the forests of Mongrelia and 
Imeretia it flourishes in great magnificence, climbing to the tops 
of the highest trees, bearing bunches of fruit of delicious flavour. 
The Vine is found growing wild in many parts of France and 
Germany, and as far north as the 55th parallel, and also all over 
the south of Europe and Asia Minor, and southern latitudes as 
high as 40°, but it may be doubted if it is indigenous in any part 
of Europe. 

The Sabean farm, of which Horace said, 

“ Anguliia iste feret piper et thusocyus uva,” 

is altogether changed, for vines hang in festoons from t5hee to tree 
over the site of his abode, supposing Mr. George Dennis is correct 
in placing the farm in the valley of the Digentia, and the Fons 
Bandusieo in the narrow glen which opens just beyond it. 

In Middle Germany the Vine ceases to grow at 1,500 feet above 
the level of the sea ; south of the Alps it reaches 2,000 feet ; on the 
Apennines and in Sicily it grows at 5,000 feet, and in the Hima- 
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* layas it reaches 10,000 Jfeet above the level of the Indian Ocean. 
In England the Vine was probably introduced by the Romans, for 
there are indications that vineyards were planted in the third 
century by the Emperor Proteus, which still existed in the eighth 
century, according to the Venerable Bede. William of Malmes- 
bury, writing in the twelfth century, commends the vineyards of 
Gloucestershire ; and we have read somewhere that the remains of 
vineyards are not unusual in the south and west of England. But 
these must also be considered as indications of a changing climate, 
for although recent attempts have been made, on the system of 
cultivation introduced by Hoare, to establish vineyards of con- 
siderable magnitude in Wiltshire and elsewhere, we are not awaro 
that thoy have prospered. This arises from the shortness of our 
summers. England has a mean temperature as high as that of 
many countries where the Vine flourishes in perfection, but there 
is a want of heat and sun in the months of September and October, 
at which time the Vine is ripening its fruit. 

The fruit of the Vine is a grateful article of diet in various con- 
ditions. As fresh grapes its smell and flavour is delicious. Muscatel 
grapes, dried, which is effected by cutting half through the foot- 
stalk while suspended from the tree, form one of our finest dried 
fruits ; and currants, or corinths, are the dried fruit of a Vine 
which grows in Zante and Cephalonia. 

Now, what are the characteristics and organisation of the 
Vitaceao P 

The leaves are cordiform : that is, they are slightly heart-shaped, 
having two rounded lobes at the base ; it throws out tendrils, or 
branches, borne at the point of insertion of the leaves, by the aid 
of which it creeps along the object on which it is placed. The 
flowers of the Vine are disposed in a multifloral panicle, *very small 
and greenish, with a sweet odour, which in spring perfumes the 
fields in the souft. o&France, where this shrub is cultivated over an 
immense surface. The panicle of flowers, with the cordate leaf, 
are well displayed in Fig. 408. 

The calyx is small and very short, with entire or toothed margin, 
and is composed of the corolla, with four or fiye petals, scarcely 
perceptible, inserted on the summit of the disc, turning inwards 
at the edge in ©stivation in a somewhat valvate manner, the apex 
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often indexed. To the petals are opposjpd four or five stamens, 
with free filaments cohering slightly at the base, having bilocular 



anthers opening from 
within by two longitu- 
dinal clefts, and attached 
dorsally. From the centre 
of the flower rises a free 
ovary, surrounded at the 
base by a glandular disc, 
which is surmounted by a 
simple stigma, sessile and 
flat at the summit. This 
ovary is superior, and two- 
celled, each cell enclosing 
two collateral anatropal 
ovules, ascending from the 
base of the chamber. Each 
of these ovules becomes a 
globular berry, as- in Fig. 
409, which contains, when 
it does not prove abortive, 
four seeds or pips. These 
seeds, the shells of which 
are homy, enclose a very 
small embryo, erect in the 
direct axis of a very 


Fig. 408.— Flower of the^vme. abundant flesh|r albumen. 


* Under the general name of wine is designated the juice of the 
— grape when it has been subjected to fermentation, 

and we need not trouble ourselves to express 
here how important the grape hai^est becomes 
to many countries. In Frandfe nearly five millions 
of acres are planted with vines, and if these pro- 
duce in average years two thousand millions of 
vines of all qualities, it shows that the culture of 
Fig. 409.-vine Berry. Vine is perfectly suited to the temperate 



climate of the country. • 

We have already stated that the forests of Mongrelia and the 
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mountains of the Caucasus are the native country of the Vine ; 
the actual limits of cultivation in Europe have been more exactly 
downed in the “Atlas de Physique Veg&ale” of M. H. Tricholet, 
who devotes a map to the limits of vine culture on the globe. In 
this map a red line, drawn from Cape Einisterre along the coast 
of Spain, across France, leaving Paris a little to the north, across 
Germany, the northern shores of the Black Sea, to the Caucasus 
and Caspian Sea, forms the northern limits of cultivation for 
wine ; the Mediterranean, the Sea,of Marmora, and the southern 
shores dt the Black Sea, being its southern limits, A bold dash of 
green colour, which covers the wholo of the western hemisphere, 
from 30° south latitude to the parallel of New Yoik and the west 
coast of Africa, indicates the range of the wild grape ; while a 
delicate yellow tint, extending over a great part of Arabia, Asia 
Minor, and south and east of the Caspian, as far as China and 
the seas of Japan, marks the range of country over which the 
grape is cultivated for its fruit only, either dried or in its green 
state. % 

The * Yine requires a temperate climate, but its prosperity 
depends, not upon the mean temperature of the country, so 
much as upon the heat and length of summer. The heat should 
be sufficiently intense to ripen the fruit; and this requires 
that it should endure far into the autumn in order to ripen the 
grapes. 

There are from twelve to fifteen species of the Vine, but the 
varieties produced by cultivation and cross impregnation are 
innumerable. Greater differences are the result of soil and situa- 
tion ; gentle sloping hills, well isolated, with a south and westerly 
aspect, upon which the sun's rays rest the whole day, are the best 
localities; and the influence of temperature is such that it is 
quite usual to obtain upon the same hill grapes of the most oppo- 
site qualities, according to the variable heights. As t6 the 
influence which the composition of the soil exercises, it appears 
to be more a question of bouquet than* of quality in the wine. 
In short, excellent wines are produced from soils of the most 
opposite quality. The best crux of Burgundy are the produce of 
an argillaceous chalky soil ; those of Champagne proceed from a 
boil eminently calcareous. The vines of the Hermitage ripen 



412 


THE VEGETABLE WORLD. 


their fruits upon the crumbling dibris of granitic rocks; those 
of Ohateauneuf upon a siliceous soil. An unctuous sandy soil 
produces the wines of Graves and Medoc ; while a schistose soil 
produces the wines of Lamalgue, near Toulon. 

It is vefy important to choose the suitable pasture on which to 
feed the Vine, which is essentially a coarse-feeding plant. Soils 
which are too energetic produce quantity at the expense of 
quality. Where the grape is high-flavoured, it alters the aroma 
of the wine. The nourishment most appropriate to the vine is 
without smell and of slow decomposition, such as woollen rags, 
clippings of horn, and such refuse. Its own ashes constitute an 
excellent manure, restoring to the vine the salts of potash which 
were drawn from it in the previous year’s growth. 

The composition of the grape is sufficiently complex. It con- 
sists of the following substances, viz. : water, lignine, saccha- 
rine, pectine, tannin, albumen, the germs of fermentation, in azote, 
essential oils, glycerine, colouring matter (yellow, blue, and red, 
the first occurring only in white grapes), fatty matter, salts of 
lime and of potash — viz. pectin and tartrates — oxides of i*on and 
silica. Amongst these various substances the saccharine matter, 
or glycose , which produces alcohol by its fermentation or chemical 
decomposition, plays the most important part in the act of con- 
verting the juice of the grape into wine. 

It is only when the grape is thoroughly ripe that the vintage 
should take place, if it is desired to have wine of good quality. 
Where the properties are enclosed, perfect ripening can be waited 
for ; but in most vineyards of France the harvest is pushed on by 
the ban de vendmye , which is fixed by the local authorities acting 
under a council of vine-dressers. 

The various operations which follow the vintage are reduced to 
four. 1. Fullage of tho grapes. 2. Fermentation ^f the must 
3. Decuivage. 4. Pressurage. 

Fullage is the art of dividing and crushing the fruit ; exposing 
the juice momentarily to the action of the air and bringing the 
fermenting principle into contact with the saccharine matters. 
Formerly the operation of crushing the grapes was performed by 
the vine-dresser stajnping upon them with the feet ; now the 
grapes are crushed at a price proportioned to the vintage b/ 
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passing them between two cylinders, channeled, and turning in 

inverse directions. 

When the grapes are crushed effectually, they are abandoned 
to fermentation. In proportion as fermentation advances, the 
temperature of the mass increases, so that it sometimes attains 
the temperature of 50° C. Jt originates much carbonic acid gas, 
which brings to the surface parts of the stem and husk of the 
grape, and forms a thick sort of covering to the liquid mass, 
which is called the chapeau. The fermentation, which is well 
developed on the second day's Encuivage, is continued up to the 
eighth day, its state being indicated by the gas ceasing to be 
disengaged/ and by the colour of the liquid, which takes a fine 
vinous tint, the alcohol, which is now present, having dissolved 
the colouring matter contained in the pellicles of the grape. 

When *Decuivage is about to take place, the liquor is drawn off, 
by means of a tap at the bottom of the vat, into casks, which are 
filled only to the fourth or fifth of their capacity, and which are 
then left open, in order that fermentation may continue slowly and 
the disengagement of gas still proceed. 

The mass of the vintage remaining in the tun after the liquor 
is drawn off, is subjected to pressure. The liquor which flowa 
upder this pressure, however, cannot be wine of equal quality. 
This is the process by which red champagne is produced. 

White wine can always be obtained from red grapes. To effect 
this, in place of leaving the must to ferment with its residuum of 
husk, the liquor is drawn off as it is pressed, and fermented in 
separate tuns. As the colouring matter of the wine only exists 
in the pellicle of the grape, we can readily conceive that, being 
separated at once from the must, little or no colour is communi- 
cated to the liquid. 

The wine preserved in the tuns, as we have said, ferments 
slowly by this second fermentary process, the liquid is clarified, 
the foreign matter is deposited, and forms the lees, which accu* 
mulate at the bottom of the tun. In order that the wine may detain 
its good quality, it becomes necessary to draw it off ; that is, to 
separate it from the lees. In the months of March and April 
the wine is thus drawn off. If it is not quite limpid, recourse 
is had to clarification, or Collage. This operation is intended 
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to make the wine pure ancflimpid, and divest ii of the fermenting 
principle which is still held in suspension, and which might 
produce renewed fermentation. The fining for red wine is made of 
white of eggs, of blood, or of gelatine. The albumen or gelatine of 
these substances combining with the tannin dissolved in the wine, 
forms a precipitate, that is, a substance insoluble in the liquid, 
which is slowly deposited in the bottom of the tun, drawing 
with it all other foreign substances held in suspension in the 
liquor. 

The sparkling wines of Champagne are prepared by special 
processes which require more particular description. The greater 
part of these wines are made from the red or purple grape, the 
juice of which is generally richer in saccharine than the white. 
A first pressure of the grape yields the liquor which produces 
the whitest wine. The residuum being subjected t6 further 
pressure, furnishes the juice which gives the rose-coloured wines. 
The must y white or rosy, is then put into great tuns, in which 
fermentation is established. After twenty-four hours the must 
or wort is drawn from the tun into another, which is filled and 
closed. This wine is drawn and fmqd three times, at intervals 
pf a month, and in the month of April it is bottled. At this 
time three to five per cent, of crystallised or candied sugar is 
added to the liquid. At the end of a few months this added 
saccharine produces fermentation in the bottle, which increases 
the richness of the wine in alcohol and carbonic acid gas. In 
consequence of the excess of gas thus evolved, the bottles ought 
to be well corked, and the corks strongly secured with iron wire. 
The sugar added in bottling tests the alcoholic strength of the 
liquor and rouses the fermenting material remaining unconsumed 
in the wine, and the carbonic gas evolved in the renewed process 
having no means of escape, mingles with •the win^ and renders it 
effervescing. ' 

% The pressure of the carbonic acid has the effect of bursting 
about* twenty or thirty per cent, of the number bottled ; the 
consequence has been a special manufacture of bottles for the 
wines of Champagne, many of the manufacturers supplying bottles 
under a warrantry that they will support a pressure of fifteen 
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The bottles remain full, and are placed in horizontal beds, for 
six months without being disturbed. But during this period fer- 
mentation has produced in the bosom of the liquor a deposit which 
proves clearly enough that fermentation has been going on. It 
is necessary to remove this deposit, which would otherwise destroy 
the transparency of the liquid. This new operation, which is 
called disgorging ( digorgeage ), is one of extreme delicacy. The 
operator shakes the bottle so as to detach the deposit from it, 
and replaces it gently in a vertical position, the mouth down- 
wards. The deposit thus descends to the neck of the bottle ; if 
it is rapidly uncorked in that position the pressure of the liquor 
expels the deposit. The great delicacy of this operation lies in 
the necessity of losing the least possible quantity of gas and wine. 
The Champagne cellarman performs the difficult operation with 
great address. 

The Liqueurs of the Vine are those which after fermentation 
preserve a great part of their saccharine. It is chiefly in the 
countries of the south of Europe — in Italy, Spain, and the south of 
France — that these wines are prepared. To obtrfin Tokay, for 
example, the proportion of saccharine is increased by leaving the 
most choice grapes to get thoroughly ripe, even to the extent of 
being slightly touched with frost ; and even by placing them, after 
being cut, upon frames to dry, in order that the water may 
evaporate in part, thus increasing the saccharine richness of tho 
must. 

It is thus apparent that in vinification the chemical process is 
not confined to the conversion of sugar into alcohol. There are 
besides the combinations between the various free acids and the 
alcohol, with the essential oils proper to the kind of grape which 
produce what is called bouquet in wines. Their alcoholic richness 
is also very variable, as the following table of the natural strength 
of wines will show : — 

Port or Madeira 20 per cent, of alcohol. 

Sherry, or Lachiyma-Christo ... 17 „ „ 

Old Madeira 16 „ „ 

0 Malaga and White Sauteme ... 16 „ „ 

VindeBaume. . # 12*2 „ „ 

Valney, Rhine Wine, and Fontignan 11 ,, „ 

Tokay 9-1 „ „ 
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It is alcohol which gives to wines their intoxicating quality. 
Tannin gives them roughness. This roughness is corrected by 
many finings, which withdraws a portion of the tannin in com- 
bination with the albumen or gelatine employed. The acids are 
acetic acid and the tartaric acid of potassium, or cream of tartar, 
which give to wine its tartness ; and this acidity is corrected by 
adding a suitable quantity of neutral tartrate of potash, which 
forms with the acetate of potash and bitartrate of potash a salt 
imperfectly soluble, which deposits itself in great part in a 
crystallised state. As the cream of tartar is gradually deposited 
in the tuns or in bottles, it follows that the wines in time lose 
much of their acidity. In aging they lose also much of their 
colouring matter and take the tint which is called pelure (POignon 
in France. 

The Pittosporace^j are chiefly trees or shrubs of Australia, 
Africa, New Zealand, Norfolk Island, China, Japan, and the 
adjacent islands. The berrifts of Billardiera mutabilis are eatable > 
the fruit is green and cylindrical} becoming a pale amber colour 
when ripe. • 

The Olacaceoe , trees or shrubs, often spiny, are a small order 
consisting of tropical or hardy tropical shrubs of the East Indies, 
New Holland, and Africa, with one of the West Indies, and a few 
of the Cape of Good Hope. 

The Cyrillacea are evergreen shrubs, with simple non-stipu- 
late leaves, all inhabitants of North Amoriea, and of little general 
interest. 

The Eudkyals have been formed into a group of which 
Mr. Myers has published a monograph. They consist of Icaci- 
naceae, evergreen trees and shrubs, formerly confounded with 
Qlacaceae, from which however they differ in the calyx being 
always small, persistent, unchanging, and never enlarging with the 
growth of the fruit ; the stamens always alternate with the petals 
jever-opposite ; flowers symmetrical, articulated on their pedicels ; 
consolidated carpels, an<^ axile placentae. The group consists of 
evergreen trees and shrubs, natives of tropical or nearly tropical 
countries, chiefly Africa, the East Indies, America, and Australia. 
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* Ericetals. # 

Hypogynous exogens, with dichlamydeous flowers, symmetrical 
in the ovary, placentas axile, stamens definite, embryo enclosed in 
copious fleshy albumen, stamens sometimes adhering to the corolla. 
Eighty-nine genera, one thousand two hundred and fifteen species, 
including Andromeda, dangerously acrid; Ledum , Kalmia , and 
Azalea, narcotic and dangerous ; Rhododendron, oily and narcotic; 
Arbutus, fruit narcotic, bark and leaves astringent. 


Exogenous trees and shrubs, with polypetalous flowers, in terminal 
racemes or corymbs ; perfect monodolphous stamens ; two-celled anthers, 
with a long membranous connective ; leaves alternate, simple, without 
stipules. 

Exogenous shrubs or small trees, remarkable for the great beauty of ' 
their monopetalous flowers of white or purple, borne in spikes, racemes, 

or solitary ; perfect free stamens ; seods with a hard skin ; and one-celled » CLXV. Epaeridaceao. 
anthers, opening longitudinally ; leaves alternate, usually stalked, tlieir 
base sometimes overlapping and half sheathing the stem. • t 

Herbaceous exogens, rarely underslirubs, with stems round, naked, 
but leafy in the fruit-bearing species ; half monopetalous flowers in ter- 
minal racemes or unitary; the stamens free and perfect; loose-skinned 
seeds ; and an embryo at the base of albumen. 

Stcmless herbaceous exogens, with lobed or pinnated leaves, without 
stipules ; scape-like stems, with polypetalous flowers ?■ the stamens free, 
half sessile, half scale-like, and four times the§num!>er of the petals ; CLXVX1. Franooaoe*. 
minute embryo at the base of a fleshy albumen. All the known species 
belong to Chili. 

Parasitic evogens growing on the roots of other trees, the stems brown 
or colourless, without leaves, but covered with scales, having half rnono- 
, in teuninal spikes or racemes ; free stamens, all perfect; 
winged seeds ; and an embryo at the apex of the albu- 
men j dehiscent anthers, and the position of the embryo distinguishes 
them from the Pyrolaceee. 

>r under-shrubs, with evergreen leaves, entire, whorl*, j 
stipules rigid, monopetalous flowers, free definite f r»LXTX Ericacen 
loose-skinned or tight-skinned seeds, and two-celled £ 
tores. ) 


or opposite anthers, 
stamens, all perfect, 
anthers opening by p 


petalou* flowers, 
loose-skinned or 


- OLXVIH. MonotropaoMs. 

- 


} 


CLXVT. Pyrolace®, 


j. CLXIV. Humiriaoem. 


Ericetal plants, from epiKto, “ I break,” have dichlamydeous 
flowers, symmetrical in the ovary, axile placenta, definite* stamens, 
and embryo enclosed in a large fleshy albumen ; having polypetalous 
flowers in Humiriaceao and Francoaceeo, monopetalous in Epa- 
crids and Ericaceae, and half monopetalous in Pyrolaceee and 
Monotropaceao. 

The Humiriaceje are trees or shrubs yielding a balsamic juice, 
all natives of the tropical parts of America. The balsam yielded 
by Humirium Jtoribundum is a yellow liquid, called Balsam 9 
Unciri, resembling Copaiva and Balsam 9f Peru. 

The Epacridaceje, from em, “ upon,” and axpog, “ the top, ’Hu 
reference to its habitat on hill tops, are small trees and shrubs, 
remarkable for the great beauty of their flowers and the singular 
structure of their leaves, which are alternate, rarely opposite, 

B E 
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stalked, And sometimes entire or serrated, dilated at their base, 
overlapping each other and half sheathing their stem, without a 
midrib, but with veins radiating from the base. The flowers, 
generally monopetalous, are white or purple, borne in spikes or 
terminal racemes; but not unfrequently the corolla is divided, 
giving them a polypetalous appearance. All the fruit-bearing 
section, such as the Australian Cranberries (Lissantka sapida), are 
esculent, but the seeds are large and the pulpy covering too tain 
to be available for food. The Tasmanian Cranberry (Astroloma 
humifusum ) is found all over that colony; the fruit, generally 
greenish white in hue, is sometimes slightly red, and about the 
size of a Black Currant, consisting of a viscid pulp, apple- 
flavoured, -and enclosing a large seed. It grows singly on a 
trailing stem. Th# native Currant ( Leucopodium Richei) is a 
large, densely foliagcd shrub, growing on the sea-coast to the 
height of seven feet ; the berries small, white, and of a herby 
flavour. A French naturalist, named Riche, who accompanied 
the expedition in search of La Fferouse, was lost for three days 
on the south coast of Australia, and supported himself chiefly * 
upon the berries of this plant. 

The genus Epacris scarcely differ from the small-leaved genera 
of Ericetals either in* habit or character, except that in the former 
the anthers are two-colled. Dr. Brown was the founder of the 
order, and his reason was that the family of the Ericaceae is now 
so vast that it seems to constitute a class rather than an order. 
“ I may therefore,” he says, “ be allowed to propose another order, 
Epacridece, which is truly natural, although it depends upon the 
single character of the unusual simplicity of the anthers — a cha- 
racter, however, which is of the greater value as being opposed to 
the two-celled antheis of Ericeac, which are generally divided and 
furnished with appendages. The propriety of \the measure is 
moreover confirmed, not only by the number of Epacridese, large 

it is, but also by their geographical position, for all, as far as 
we know them at present are inhabitants of Australia and Poly* 
nej^a— countries in which not more than one or two species of 
Encese are found.” 

The Pyrolacece, Francoacea , and Monotropaceae , though placed 
by botanists among the group of Heaths, differ very widely from 
them. 
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The E&icaceje or Heaths (Fig. 410), are small trees, shrubs, or 
under-shrubs, with rigid evergreen leaves, whorled or opposite, and 
• without stipules. Some few species are natives of Europe; several 
of the genera, .such as the Heaths, Lings, Azaleas, Andromeda, 
and Arbutus, having representatives in the British Flora. But the 
country of the Heaths is the Cape of Good Hope, whore immense 
tracts of country are covered with them. Erica cinerea and 
Calluna vulgaris abound ftx central Franco, and round Paris. 
The Tree Heath ( Erica arbor ea) bolongs to the region of the 
Mediterranean, overshading all other Heaths by its height, which 
sometimes reaches to sixteen or eighteen feet. Its flowers are nume- 
rous, and their sweet odour diffuses itself to a great distance. The 
Broom Heath (Erica scop aria), which is found in the North, West, 
and South, takes its name from the humble use to which it is ap- 
plied ; it grows in woods, and in sterile and uncultivated lands. 

The Heaths have regular flowers ; the calyx is raonoscpalous, and 


divided into four parts, the separation being 
generally slight ; the corolla vaAes in form, 
from globulous or pitchor-shapo, -to tubular, 
bell, or rather patera-shaped, presenting four 
lobes alternating with the divisions of the 
calyx. The corolla does not, as *s usual, 
carry the eight stamens which compose the 
andreocaeum ; these are inserted* upon the re- 
ceptacle. The pistil is composed of a superior 
ovary surmounted by a very erect style, and 
a stigma in the form of a cup. The ovary is 
four-celled, and in the internal angle of the 
placenta the fruit is placed, charged with 
anatropal ovules. The fruit is capsular, open- 
ing dorsally. The seeds are oval, reticulated, 
having an erect embryo in a fleshy albumen. 

Along with the Epacrids and Heaths, are 
ranged the Azaleas, Kalmias, and Rhodo- 
dendrons, producing flowers unequalled for 
their beauty in the whole vegetable world. 
For richness of colouring, elegance and 
variety of form, delicacy of texture, and 



F|g. 410.— Heath blossom. 


minute microscopic perfection of corolla, the Heaths stand. 
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unrivalled. Even the .wild .Moorland Heath of our mountains, 

' although ranking among the lowliest of their race, are, for their 
beauty, objects worthy of the closest examination. In the North- • 
em parts of the island, Heather or Ling ( Calluna vulgaris), 
mingling with other species, cover vast tracts of country, mingling 
their hues of purple, red, and pink, with the most brilliant effect. 
A cultivated variety of this species, with double flowers, is 
extremely beautiful, and the flowers* of Erica camea are the 
earliest harbingers of spring. 

The Strawberry-tree ( Arbutus unedo), whose ripe red fruit of the 
past year is borne at Christmas-time on the same branch which 
supports the drooping panicled cluster of flowers of the present, 
is one of the most agreeable objects in nature. 

The trailing Azalea procumbens of the Scottish mountains, with 
leafy branches, tortuous stem, and small elliptical leaves with 
revolute margins, five-parted purple calyx, and bell-shaped corolla, 
is a pleasing object on the hill-side ; but* in the Western hemi- 
sphere, ranging from Canada to '-Georgia, it is a shrub three to 
twenty feet high, and of exquisite beauty, mingling its foliage with 
the shrubby leaves of A. vircora, green on both sides, and fringed at 
the edge with deliciously fragrant whitish tubular flowers, or, from 
New York to Virginia, with the gmall dark-green shining leaves of A. 
nitida , hairy on the midrib and the margin, and reddish- white tubular 
flowers. The American species seem to culminate in A. arborescens , 
described by Pursch as a beautiful species rising from ten to 
twenty feet, which grows on rivulets near the Blue Mountains, in 
Pennsylvania, forming with its elegant foliage and large abundant 
rose-coloured flowers, the finest ornamental shrub with which he 
was acquainted. 

The Indian and Chinese Azaleas ( A . sinensis ) approach nearer 
to the Rhododendrons, having downy leaves, flowers with silky 
petals, leaves glaucous underneath, bell-shaped corolla with seg- 
- ments broadly ovate, wavy, and the upper otie dotted after the 
manner of the Rhododendron. A. Indica again, forms a bush two 
to six feet high, with drooping branches, leaves deep brownish 
green, and half evergreen, with large showy and brilliantly- 
marked flowers. 

But these native plants sink into insignificance when compared 
with the gorgeous specimens which are produced in hundreds 
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at our flower shows; pyramids, domes, and clusters are there 
presented, with flowers of every hue, in ajlch profusion as to be 
almost oppressive, and one sighs for a glimpse of native heath as a 
relief from the gorgeous picture, though it should be but a hill-side 
covered with Calluna vulgaris . 

Rhododendrons differ from Heaths 'chiefly in having ten instead 
of five stamens, in the bell-shaped corolla, and in the foliage being 
hard and evergreen. The ’first of the species introduced seems to 
have been from Asia Minor, whence It. ponticum was obtained ; 
but the species introduced from the Sikhan Himalayas, excel all 
others in beauty, and variety of form and colour. The various 
species are too well known to justify our entering on further 
description here. 

The Kalmias are evergreen shrubs, .with a small five-leaved calyx, 
cup-shaped corolla with angular open limb, and a five-celled and 
many-seeded capsule ; when in blossom their elegant striated petals 
give them a beautiful appearanro, but they are said to be poisonous. 
K. latifolia yields a nectarous juice eagerly sought after by bees 
and wasps, but the honoy secreted from *tlie juice is said to be 
poisonous ; and the juice which exudes from the flowers is said to 
have dangerously intoxicating properties. 


Rutackals. 


Polypct alous exogens, having monodichlamydcous symmetri- 
cal flowers, axial placentae, imbricated calyx and corolla, definite 
stamens, and embryo with little or no albumen. By the older bota- 
nists the Rutaceals were all considered as one order. Do J ussieu 
places them among his dicotyledonous hypogens, which have the 
stamens inserted upon the receptacle under tire ovary. Dr. Lindloy 
divides the group into thirteen natural orders, as follows : — 


Trees anti shrubs, bark almost smooth, and filled ctety where with little 
transom ent iccepiadcs lor volatile oilb ; sur cnlent mdekisc en# hint , leaves 
dotted, alternate, often compound, iutii ulated with the peholar petals und 
stamens ; tluee and flvo,e(|oal 01 double ot the latter. Including oranges, 
lemons, and shaddocks. 

Trees or shrubs abounding in balsam, with alternate or opposite and 
dotted leaves; axillary teinunal flowers in* racemes or panicles ; petals 
vulvote, three to five; stamens twice the number; fruit hard, dry and 
valvular. 

Timber trees, with alternate pinnate leaves, without ripules ; flowers in 
panicles; petals, four or five ; stamens free or monodelphous ; double in 
number ; capsular fruit ; seeds winged ; numerous. 

Trees or shrubs, with leaves, dotted alternate, sometimes opposite ; nou- 
s' i pul ate flowers in loose manses ; sometimes imperfect by abortion ; fruit, 
berried or capsular ; stamens monodelphous ; seeds wingless* 


CLXX. Auianfiacece. 


CLXXI. Amyridocotc 


CLXXn. Cedrelacece. 
CLXXEU. Meliact». 
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Trees or shrubby exogens, with alternate simple or unequally pinnate > 
leaves; terminal axillary flowers with bracts; apocarpous fruit; and a > 'CLXXIT. Anacardioceee. 
single ovule rising from the base of 4he cell. ) 

Trees or shrubby, sometimes clinrnnng exogens, with compound leaves ; ) 
terminal or axillary flowers in racemes or panicles; apocarpal fruit, and > CLXXV. Connaraceae. 
ascending orthotropal ovules. ) 


Trees or shrubby exogens, rarely herbaceous plants ; leaves non-stipu- 
late, opposite, or alternate, covered with pellucid resinous dots ; axillary f CLXXVT Sutacess 
or terminal flowers ; fruit few-seeded, becoming anacaryous ; i>ei icarp f 
separating into two layera ; sessile pendulous ovules, and unisexual flowers. ) 

Trees or shrubby cxngens, with non-stipulate, alternate, or opposite 
leaves: flowers axillary or terminal ; fiuit tow-seeded, becoming anacar- 
pous ; pericarp separating into layers ; seaaile pendulous ovules. 

Smooth trees or under-shrubs ; leaves alternate, simple, or toothed, with 
two stipules at the base or one at the axil ; flowers in racemes ; fruit one- > CLXXYIH. Ochnaceae. 
seeded, becoming apocarpous ; and a succulent conical torus. ) 


CLXXVH. Xanthroxyla- 
cc®. 


Trees or shrubs, leaves alternate, compound, somotimes simple, without 
stipules; peduncles axillary, few-seeded iruit, becoming anacarpous. 

Trees, shrubs, or herbaceous exogens, with opposite stipulate leaves, 
usually unequally pinnate : flowers solitary, in pairs or threes ; hermaphro- 
dite ; fruit lew-seeded, finally anacurpous ; torus dry and microscopic ; 
seed albuminous. 


CLXXIX. Simarubace®. 


CLXXX. Xygophylla- 
ce». 


Small annual exogens, with opposite leaves; stipules between the 
petioles; polypetalous flowers, and many-seeded anacurpous fruit. 

Heibaceous oxogens, with capillary leaves’ axillary or terminal, very 
imperfect flowers ; many-seeded anacarpous fruit. 


CLXXXI. Elatinaceee. 

CLXXXII. Podostema- 
ce®. 


The group of exogens of which the well-known and humble 
Rue is the type, includes the Orriuge, the Melon, the Lime, the 
Shaddock, Forbidden Fruit, and the Citron in the Aurantiacece ; 
incensc-jielding trees or shrubs in the Amyridaccce ; a substitute 
for Peruvian Bark, is the Bastard Cedars, in Cedrelacece. The 
Anacardiacece include the Cashews. Pistachio, vera , a tree fifteen 
feet high, originally from Syria, yields the fruit so much esteemed 
as the Desert Nut. Gum mastic is drawn from P. lentiscus . 
The aromatic bark of Jikvs cotinus (the Wild Olive, or Sumach) 
is one of the substitutes for Peruvian bark. The order generally 
yields resinous products of considerable commercial value. The 
Rutacece agree with tlio Aurantiaceao in having dotted leaves, 
definite stamens, and fleshy disc. The plants of this order emit 
offensive odour from the glands which cover them. In the case 
of some of tho genus Dictamnus the glands are filled with vola- 
tile oil, and in hot weather the surrounding atmosphere becomes 
so charged with it that a light coming in contact will inflame 
the air. Tho Xanthroxylacece are tropical plants of Asia, Afrioa, 
and America, and all possess in various degrees aromatic and 
pungent properties. “ The Simarubace <b, or Quassias, are known,” 
says A. de Jussieu, “ from all the rutaceous plants by the co- 
existence of these characters — namely: ovaries with one ovule, 
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indehiscent drupes, exalbuminous seeds, a membranous integu- 
ment to the embryo, and by the radicle .being retracted within 
thick cotyledons.” The plants of the order are intensely bitter — 
so bitter that the Ptinia, which attack all other dried specimens, 
refuse to attack Simaruba versicolor . 

The Orange ( Citrus aurantium ), which is at once the best 
known and most highly appreciated fruit,* is a fine evergreen 
tree, originally from China, the islands of the Indian Ocean, 
and of those which are scattered over the Pacific. It is now 
largely cultivated in all the warm countries of the globe. Its 
glossy leaves are simple or compound, with one or many pairs 
of leaflets; .the terminal 
ones, on winged leafy 
footstalks, are oval or 
lanceolate, and entire. 

When examined through 
a strong light these leaves 
present littlebrigh t spots, 

\ghich are so many ves- 
sels full of an odorous 
volatile oil. Its flowers, 
whose elegance and de- 
licate perfume are so well 
known, are composed of 
a somewhat boll-shaped 
calyx, adhering slightly 
to the disc ; corolla with Fl « 411 ~ Sttt,on o£ an 0ran8e * 

three to five petals, broad at the base, sometimes slightly com- 
bined, inserted on the outside of a hypogynous disk ; the stamens, 
equal in number, double or any multiple of the number, distinct 
or upited at the base — are disposed at the summit of a peduncle 
in paucifloral bouquets. The fruit we need not describe; it is 
separated by membranous divisions into many cells (Ffg. 411), 
containing seeds at their inner angle ; it is filled with soft and 
juicy pulp, sweet and slightly acid. 

There are numerous varieties of the Orange ; the best are the 
Chinese, the Maltese, the Lisbon and St. Michael's, and, later 
in the season, an excellent variety comes from Valentia. The 
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St. Michael's should he small, and flattened at the ends, with a 
thin smooth rind, the glands small, and the flesh a light ash- 
coloured pulp ; hut many coarse varieties come to market. Those 
from Valentia resemble St. Michael’s. Lisbon and Malta oranges 
are larger, thicker in the rind, witi glands; but the Chinese 
orange, when obtained of the best variety, •excels all others for 
delicate flavour, sugary juice, and delicate aroma. The skin of 
this variety is always smooth and shining, and so thin that it 
is separated with difficulty from the flesh. The St. Michael’s is 
probably a variety of this orange. The Bitter or Seville Orange 
is the fruit of Citrus vulgaris y but there are many varieties. This 
is the fruit from which the delicate condiment, orange marmalade, 
is prepared, and from which orange-flower water is produced. 

The Orange is extensively cultivated in order to extract from 
its flowers and leaves the essential oil which they contain. In 
the South of France, but especially in Provence and Nice, the 
Orange is largely and successfully cultivated. In the South of 
Italy, about Sorrenta, who^e forests of Oranges exist, the fruit 
of which is carefully harvested. • 

“ Ou the sonorous shore, where the sea of Sorrenta 
At the foot of the Orange unrolls its blue wave,” 

sings Lamartine, France’s great modern poet. 

♦The Orange sometimes attains great age and dimensions. In 
the orangery of Versailles a magnificent Bitter Orange (C. higa- 
radia ), known as “ the Great Constable,” is known to be upwards 
of four hundred and forty years old ; its trunk is twenty feet in 
circumference,’ and its head rises forty feet high. It was planted 
in 1421 by the gardener of the Queen of Navarre, and came by 
cession to Chantilly. In 1532 Francfb I., having confiscated all 
the property of the Constable de Bourbon, Lord of Chantilly, who 
had been driven into open rebellion to his king and country by 
tyranny, had the precious tree, which was quite unique in France, 
transported to his orangery of Versailles, where it remains in 
a highly flourishing state. The Bigaradier of the Dominicans, at 
Rome, dates from the year 1200. It is about thirty-three feet 
in height. The largest of these shrubs recorded was a former 
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inhabitant of the garden of the Dominican^ and is said to have 
been&fty feet high. 

The principle to which odoriferous plants owe the qualities 
which render them so useful at the toilet has received the name of 
essential or volatile oil. The oils, volatile or essential, are met 
with most habitually in the flowers and the leaves ; very rarely in 
the fruit. It happens sometimes that distinct oils exist in the 
same plant. Let us take the Orange for example. The essence 
drawn from the fldhvers of the Orange is very different from that 
furnished by the leaves. The essence furnished by the leaf differs 
again from that produced by the fruit. 

The volatile oil is contained in the vesicles or cells which per- 
vade all its parts ; and so completely are these enclosed, that the 
plants may bo dried without divesting them of the odorous prin- 
ciple, which still remains in the cavities. In other cases, par- 
ticularly in the flowers, the essence forms itself on the surface of 
the organ, and is volatilised at the rate at which it is produced in 
the interior of the organs of tiJe plant. 

The mode of extracting these essences varies according to their 
nature and condition. Some of them may be extracted by simple 
expression. This may bo done with the essential oils of the 
Citron and the Orange, which reside in the rind or envelope of 
the fruit. They are reduced to a pulp, adding water afterwards 
to the liquor produced by pressure, when the oil will swim on 
the surface of the Vater added. # • 

But the greater part of these essences are produced by distilla- 
tion. This process is performed by placing the leaves, flowers, 
or fruits of plants, with a sufficient quantity of water, in an 
alembic or still. The essential oils only enter into ebullition at a 
higher temperature than water, since their point of ebullition 
rises in general to 130° of 140° C. Nevertheless the steam, which 
is renewed unceasingly, escapes so rapidly into space that it is 
condensed in the bosom of the alembic. Let us explain. The 
vapour of the essential oils diffuses itself in the steam which fills 
the alembic, which, however, is condensed ; a new supply of steam 
succeeds, which in its turn is saturated with the vapour of the oil. 
In £his manned we can explain the rapid and continued evapora- 
tion of oils which only enter into ebullition at 140° in steam 
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which has itself only a temperature of 100° 0. In order to 
increase the temperature of the water, marine salt, which sboils 
at 109°, is added. This has the^effect of increasing the evapora- 
tion of the oil. But the practice has its disadvantages, and in order 
to prevent the plants from being burnt by coming into contact 
with the bottom of the furnace, it is usual to place on the lower 
bars of the furnace a diaphragm pierced with holes, which sup- 
ports the bed of leaves or flowers being distilled. 

The steam* which is thus condensed in the wflrm of the alembic * 
is a mixture of water and essential oil, in which however the oil 
performs only a small part. In order to separate the two liquids 
and secure the oil, a very ingeniously conceived vase, known as 
the Florentine receiver , is employed. This vase separates the oil 
from the water on the simple principle of their respective specific 
gravities. Oil is lighter than water, consequently it floats on the 
surface; and if the mixed liquid is received in a vase or jar 
having a tube rising from the bottom, but whose highest part is 
placed at a lower level than that ot the neck of the vase, as long 
as the united liquid flows from the still, the water will sink to the 
bottom and flow off, while the oil will accumulate on its surface. 

The essential oils obtained by distillation from the Orange dis- 
solve readily in fatty oils or alcohol, but very imperfectly in 
water. The condensed water, however, which passes with the oil, 
is a true watery solution of the essences : in short, orange-flower 
water. It is vefy^subject to putrefaction, which is indicated by 
the appearance of flocculent flaky matter accumulating at the 
bottom of the vessel in which it*is kept, which is commonly called 
Orange Flower. These organic particles are the seeds of decom- 
position, which light and air are sure to develop. 

The Amyridacf^e are trees and shrubs abounding in balsamic 
resins, and having all the appearance of the Orange, even to its 
dotted leaves, but the fruit forms a shell whpse husk eventually 
splits into valve-like segments. The few known species are natives 
of tropical India, Africa, and America. The frankincense of 
Arabia is said to be the produce of Bomellia serrata . The JBal- 
samodendron rnyrrha , a dwarf shrub of Arabia, yields the myrrh 
of Mecca, and most plants of the order yield re£ns and bal^uns" 
of great commercial and officinal value. 
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Geranials. 


This group, of which the Crane's-bills or Geraniaceoo are the type, 
are hypogynous exogens, whose most positive character is having 
a definite number of stamens, an imbricate or overlapping calyx, 
and a twisted corolltf and symmetrical flowers. They are emollient 
and purgative in Linum ; acid, nutricious, and aromatic in 
# Oxalids ; and aromatic and astringent in Geranids . 


' The Flaxes are annual or perennial, sometimes shrubby exopens, with 
alternate, nearly opposite, or whorled leaves, entire, without leaflets; her- 
maphrodite symmetrical flowers, generally five distinct styles; corolla 
with iour or flve petals ; stamens equal and alternate with them ; ovary 
often five-celled ; fruit a onc-seeded capsule. 


CLXXXIII. Linacete. 


Small trees or shrubs, with showy unsymmetrical flowers, alternate 
leaves, feather-veined, entire; sometimes plaited, permanent, eup-like, 
involucre ; monodelphous stamens, and abundant ulbumen. 

Herbaceous plants, under-shrubs, or trees ; leaves simple or compound ; 
distinct styles; carpels longer than the torus; seeds with abundant 
albumen. 

Herbaceous plants, generally annuals, with simple opposite or alternate 
leaves, without stipules; flowers urcgulur and unsymmetrical, without 
involucre; distinct stamens, and no albumen. 

Herbaceous plants or shiubs, w ith turned stems, separable at the joints ; 
flowers unsymmetncal ; styles and caipels cowbiried round a long-beaked 
torn*. 


CLXXXTV. ChlaenacetB. 


CLXXXV. Oxalidaceae. 

CLXXXVI. Balsamina- 
ce». 

CLXXXVII. Geraniacew. 


The Linacete, or Flaxes, arc a small order of useful annual 
wotfdy plants, valuable alike for their fibre, whose tenacity renders 
it invaluable, and its seeds which yield by expression the linseed oil 
of commerce. Their leaves arc alternate, free from all trace of vola- 
tile secretions, and destitute of stipules; the body of the stem 
incapable of disarticulation. The order consists of two genera, 
Linum and Radiola ; the first comprehending many species. The 
plants of the order are distributed throughout the temperate 
regions of the earth, particularly along the shores of the 
Mediterranean, in Europe and Africa ; but it is supposed to be a 
native of the great plateau of upper Asia, whence it was introduced 
into Europe. It is the Linum usitatissimum which furnishes man 
with his first and last clothing. Martianus says that lint was 
first sown by tne Egyptians, and that the priests of Isis made its 
uses known to them. From the time of Moses it was cultivated 
on a great scale in the plains of Egypt; under the Homan 
emperors the Egyptians were renowned for their linen fabrics. It 
toon spread over France, Germany, and other European countries, 
but in our times it has been most fully developed in Holland, 
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Belgium, and the North of France. In Britain it seems to have 
become the speciality of the North of Ireland. 

LinUm usitatmimum , which is the only species cultivated, is 
much more delicate in appearance tjjan the Cannabis , or Hemp- 
plant. It branches out towards the summit, and carries its alter- 
nate leaves at an acute angle. Its flowers are of fine blue ; the 
fruit a capsule containing ten small seeds. When the plant 
becomes yellowish, when its capsules begin to open and its leaves 
to fall, which usually happens at the end of June, the plant is at 
its maturity. It is gathered by tearing it up by the roots, and 
laid on the earth ; after twenty-four hours it is bound up into 
small bundles, which are placed on end to dry. When ripe and 
perfectly dry, they are carried to the farmyard and the seeds 
thrashed out. 

In preparing the fibre for lint, it is placed under water for a 
sufficient time to destroy the non-textile part of the stem by a 
species of fermentation which promotes decomposition. 

The Chljenace^e are all natives ctf Madagascar, of whose uses 
little is known, but they present some curious anomalies to the 
botanist, along with remarkably showy flowers usually red in 
colour, borne in racemes or panicles enclosed in a five^toothed 
involucre. 

The Oxalt dace as, or Wood Sorrels, forpierly arranged 'among 
the Crane’s-bills, have regular flowers, beaklcss fruit, albuminous 
seeds, and a general tendency to form compound leaves. They aro 
plentiful in tropical and temperate America, and the Cape of Good 
Hope, but thinly diffused in col#r regions. Almost all the species 
are distinguished by acidity, Giving to the presence bf oxalate of 
potassium. Some are bitter and stimulating. The tubers of some 
contain a considerable quantity of starch. It is best known to us 
as the common Wood Sorrel (Oxcilis acetosella), common in the 
moist and shady woods in this and other European #Duntries ; it is 
one of the most elegant of our wild flowers, and the grateful acid 
of its leaves is well known. It was called of old, Allelujah, and 
Cuckoo’s Meat, because, says old Gerarde, “ when it springeth 
forth, the Cuckoo singeth most ; at which time also Allelujahs^ 
were wont to be sung in our churches.” ' 

The Balsaminace^e are best known by the Balsamina hortensis 
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of floriculture ; natives of China and other tropical countries of 
the East, sa remarkable for their unsymmttrical flowers. The 
nature of the parts which constitute this irregularity had been 
much discussed by botankts. “ According to Boper and 
others,” sa^ Dr. Lindley, " two membranous external scales and 
a spur alone belong to the calyx, of which the two other sepals are 
usually deficient *on that side of the flowor which is opposite the 
spur : on the other hand, the corolla consists of a large upper or 
back-piece, and of twb lateral inner wings, each of which consist 
of two petals. Kirsch considers the large back-piece of the flowor 
to be composed of two sepals, and together with the spur and 
exterior scales to form a five-leaved calyx, while he finds in the 
innermost parts, a corolla of four petals united in pairs, and he 
assumes the fifth petal to be abortive. 

The Geraniace;k, Crane’s-bills, Geraniums, and Pelargoniums, 
form perhaps the most popular group of plants of the whole vege- 
table world. They are herbaceous, soft, or tumid stemmed plants; 
the young stems jointed, ancPseparable at the joints like the vines ; 
leaves opposite in the upper part, often alternate; the flowers 
hermaphrodite ; regular or irregular calyx, with five equal seg- 
ments ; corolla with five petals, sometimes equal ; stamens, ten 
in the Geranium. In the Pelargoniums thoy aro rendered unequal 
by one of the petals being elongated into a hollow spur at the 
base, and closely united to the peduncle ; corolla unequal ; and the 
petals sometimes reduced to four or even two by abortion, clawed 
and alternating with the segments of the calyx ; stamens seven, 
and more or less united by thein filaments. 

These distincti§ns between the Geranium and Pelargonium are 
perhaps too refined for popular appreciation, and in common 
parlance both genera are known by the common name. The long 
beak-like torus round which the carpils aro arranged, and the 
membranous istipules at the joints, which are tumid or enlarged, 
are the true marks of the ortier. The Pelargoniums are chiefly 
natives of the Cape of Good Hope. The Geraniums and Erodiums, 
of Europe, North America, and Northern Asia. 

In order to give the reader some idea of this interesting family, 
of which we meet with examples at every instant, whether we 
happen to be in town or country, in field or garden, let us 
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examine in succession the genus, Geranium , JSrodium, and Pelar- 
gonium, of which th# order consists. 

Th6 Geraniums, or Crane’s-bills, have a calyx with five sepals, 
a hypogynous corolla with five fre^ petals, and an andraecteum 
composed of ten stamens, five of which are large and five small. 
The latter are exterior and opposite to the petals; the larger 
stamens have a nectarous gland at their base; the filaments 
of these stamens are slightly attached at their base, and have 
two-celled anthers, opening from within by two longitudinal 



Fig. 412.— Herb Robert ( Geranium Bubertianum). 


clefts. The pistil is composed of an ovary with five cells, sur- 
mounted by five styles, more or less connected in their middle 
part, but free towards their summit, and bearing long stigmates 
the whole length of their internal surface. Each cell of tho ovary 
contains two ascending anatropal ovules. 0 The fruit is a capsule 
with five cells, each containing only one seed by abortion, and 
opening, as it were by a spring, with a sort of central axis, from 
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ihe base to the summit. Under its integuments the seed encloses 
an embryo without 'albumen, the flexous cotyledons of which are 
fitted into one another. Herb Robert ( Geranium Robertianum) 
(Fig. 412) is frequently met with in hedgerows, shaded places, 
and on old walls. It flourishes in the months of April to 
August, and exhales a strong odour. This plant, which is some- 
times used in medicine, is an annual, with a diffused branching, 
ascending, or straight stem, often of a reddish colour. It is 
coated with long, shaggy, patulous hairs, glandulous towards the 
summit. The leaves are 
divided into three to five 
petiolated segments. The 
peduncles are longer than 
the leaves. The petals are 
purple in colour, veined with 
white. 

The Erodium , or Stork' s- 
bill, one species of which, 
the Hemlock Stork's-bill ( E. 
cicatarium) (Fig. 413), with 
pinnate leaves, is very com- 
mon in all sandy places ; has 
a corolla and calyx like the 
Geranium. But of the ten 
Harnens five only are fruit- 
ful. Those which are sterile, 
that is to say destitute of 
anthers, are small, ^ith flat- 
tened filaments, and are 
opposed to the petals in the exterior whorl. t Tho fruit differs • 
also in some particulars from that of the Geranium. 

The Pelargoniums are particularly remarkable from the irregu- 
larity of their flowers. In the calyx the posterior sepal is pro- 
longated at its base by a spur, which is a straight, hollow, 
nectarous horn or gland adhering to the peduncle. The corolla 
generally bears unequal petals. The upper two are* often largest, 
the other three differ from each other. As to the andrsecoeum, 
whilst in the Erodium the exterior verticle is completely abortive. 
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in the Pelargonium, on the contrary, only three of the stamens of 
this verticle are sterile. The Pelargoniums are indigenous to the 
Cape of Good Hope. They inclose a volatile oil which gives 
them a strong odour, sometimes anything but agreeable, which 
is only redeemed by their beauty of form and colour. A great 
number of species are cultivated, to which horticulture has added 
innumerable varieties. Amongst others, we may mention Pelar- 
gonium zonal fe, the leaves of which are marked with a brownish 
band, anjl the petals of which are red or reddish-rose coloured, 
or whitish; Pelargonium inquinans, the shiny cottonous leaves 
of which stain the fingers with a brown rust, and^tho petals 
of which are scarlet or flesh-coloured ; and* Pelargonium odo- 
ratissimum . 


Silenals. 

“At this point,” says Dr. Lindley, “a considerable advance in 
structure is evident among exogens. Among these plants a 
corolla appears, with all i{p fragras\pe and gaudy colours, and the 
ovary is constituted, not by the rolling up of a solitary carpillary 
leaf, but by the complete consolidation of several.” Accordingly we 
find among the Sileneas many popular plants of great interest. 
The qualities of Dianthus caryophyllus (Clove Gilliflower), so called 
from its spice-like odour, are sung by Chaucer : — 

“ Ther springen horbes, grete and small, 

’The licoris and the stetewall, ^ 

And many a clove giliflore, 

to put in ale, 

Whether it he moist or stale.” 


whence another of its popular names, “ Sops in Wine.” 

They differ from the Geranials in their free placenta. 

Herbaceous plants, stems*swcllinff at the articulations, leaves opposite ) 
and entire, without stipules ; flowers symmetrical ; corolla conspicuous ; f CLXXXVHT, Caryophyl- 
amphitropal ovules; stamens double the petals in number; equal to the ( labels, 

sepals and opposite to them. ) 

Herbaceous or half shrubby branching plants, with opposite or alternate ) 
entire leaves, and scarious stipules ; minute flowers with scarious bracts, f CLXXXIX. Hlecebra- 
with symmetrical calyx and oorolla, the latter rudimentary ; aznphitropal f cess, 

ovules. ) 

Shrubs or herb*,"With entire alternate succulent leaves, without stipules, ) 
often with bundles of hairs in their axils j flowers axillary ; imsymmetricai > CXO. Partulaem 

calyx and corolla ; ao*hitropal ovules. J 


Herbaceous plants or shrubs, with alternate leaves, stipules adhering 
round the stem ; flowers in racemes, occasionally unisexual ; calyx free, 
coloured; imbricate, in estivation, orthotropal ovule; fruit a triangular 
nut. 


CXCI. Polygona* 
cess. 
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The Caryophyllacejb as a group possess! with the exception of 
the Pinks and Carnations, little general interest. The beauty of 
form, rich colouring, and aromatic fragrance of the flowers, render 
these individuals of the family very general favourites. The order 
has been divided into — 

Alsineat, which are chiefly weeds, the best known being the 
common Chickweed ( Stellaria 
media), of whioh birds are so 
fond, and 

SilenedB , which contains the 
Pinks, Carnations, and many 
popular plants. 

The Pinks are herbaceous 
plants, rarely shrubs, with stem 
branching into forks, with 
tumid joints ; leaves simple, 
opposite, entire; flowers gene-* 
rally hermaphrodite (Fig. 414J ; 
calyx five, sometimes four seg- 
ments, either distinct, so as to 
form a tube, toothed at the 
summit, supplied at its base 
with two or several bracts. 

The corolla is composed of five 
free hypogynous petals, with 
lengthened linear aiglets, with 
crenulated dentate leaves. The 
stamens are double the number 
of the petals, their anthers bi- 
locular, dorsally attached, and Fig. 414. — Carnation ( Dianthus cnryo- 

opening from within by two vhyiiwf). 

longitudinal clefts. The pistil is composed of an unilocular ovary, 
enclosing a great number of curved ovules, and surmounted by 
two very slight styles. The fruit is capsular, opening at the 
summit by the same number of valves as there are styles. A 
straight embryo is attached to the seed at the surface of a farina- 
ceous perisperm. Seed sometimes flat and membraneous, some- 
times round. 
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Pinks are kerbs or under- shrubs, with knotty articulated stems, 
having opposed leaves and terminal, sometimes solitary, flowers, 
disposed in cymes. Many hundred varieties, of great beauty, 
are cultivated as florists' flowers. To grow them in perfection 
is quite a speciality in cultivation. 

The Carnation (. Dianthus caryophyllus) has red, rose-coloured, 
or white flowers,* sometimes variegated or double. The Carnation 
of the poet {Dianthus barbatus), has the flowers in compact tufts, 
protected by slight and pointed bracts, which are of the same 
length as the tube of the calyx. The Feathered Pink {Dianthus 
mosckatus) has very straight barbate petals, which are odorous, 
and of a pale roBe colour, much varied, like the Pink, by culti- 
vation. The Superb Carnation is truly worthy of this name. 
Rousseau says in one of his letters, speaking of this beautiful 
flower, “ Have you seen the Dianthus superbus ? At all events I 
will forward you one. It is realty a most beautiful flower, with a 
sweet though somewhat faint odour. I can collect the seed very 
easily, for it grows in great abundance in a meadow which is just 
under my windows. It ought to be well exposed to the power of 
the sun, which nourishes it as it does grass.” 

Amongst the principal species belonging to the family of the 
Caryophyllacero we will mention the following: — the Soap- wort 
{Saponaria officinalis), an indigenous plant, the roots of which 
contain a soft, gummy, resinous matter, which makes a lather 
like soap in water, and to which sudorific medicinal properties are 
attributed. The Clove- tree {Caryophyllus aromaticus) has oblong 
ovate leaves, accuminate at each end, with distinct margins con- 
tinued from the petiole ; flowers in many-flowelted cymes ; stamens 
distinct, in four clusters ; berry oblong, one or two-celled, with as 
many seeds. This is a fragrant, sweetish, agreeable stomachic, 
useful in cases of dyspepsia. 

Many of the Lychnis genus are extremely beautiful:— 
Lychnis dioica , which the traveller frequently meets at the way- 
side; Lychnis Jlos-cuculi, the red petals of which are deeply cut, 
and which ornaments our fields in the spring time; Lychnis 
coronaria , or Rose Campion, a plant with purple flowers and 
whitish downy stem ; the Com Cockle {Agrostemma getkago ), which 
abounds in our harvest-fields ; Gypsopkyla elegans, the whitish 
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flowers of which are seen in our gardens, balanced upon an 
extremely delicate pedicle; the Catch-fly, Pearl Grass, Chick- 
weed, Stitchwort, and Ceraistes, are all prominent members of this 
order. 


Chenopods. 


A group of plants, the greater part of which have incon- 
spicuous, monochlamydeous flowers, free central placentae, an 
external embryo, curved or appended to the surface of a mealy or 
homy albumen. 


Annuals or perennials, often with fleshy roots, or shrubs or trees, 
usually articulated at the tumid nodes; tubular, often coloured, calyx, 
which separates from its base, becoming a hard spermous pericarp. 

Herbaceous plants or tender shrubs, with alternate, entire, non-ntipulate 
leaves; racemose flowers, with separate flat petals; stamens hyppgynous, 
or nearly so, alternate with the sepals ; one or several carpels. 


CXCII. Nyctaginacew. 


CXCni. Phytolacca. 


Herbs or shrubs, opposite or alternate non-stipulate leaves ; flowers in 
spikes, scanous, buried in imbricated bracts, pubqpceiit ; stamens hypo- 
gynous, flve with separate sepals opposite the stamens ; one- cel led anther ; 
and a single ovary, often containing several seedfy^ 

Herbaceous plants or tender herbs, with alteAiate non-stipulate leaves ; 
small flowers ; calyx deeply divided with imbricated aestivation ; stamens 
inserted in the base of the calyx ; sepals flat, separate, and opposite the 
stamens; anthers two-celled; herbaceous naked flowers. 


;} 

•} 


CXCIV. Amarantaceae. 


CXCV. Chenopodiacese. 


The group is of little general interest. The Nyctagins are 
natives of the warmer parts of either hemisphere. The Phytolads 
are natives of inter-tropical America, Africa, and India. 

Amaranths are most frequently natives of the tropics ; a few are 
natives of Europe, and a considerable number of Australia. 

The Chenopods include many of our pot-herbs, as Spanish 
Oraph, and the well-known agricultural Beet and Mangold- wurzel 
plants, being very ftaductive in sugar. 


Piperals. 

The Pipers are distinguished by their naked* achlamydeous 
flowers, minute embryo, either external, or just within the surface 
of a large quantity of mealy albumen. . The Pxperaceje are 
exclusively confined to tropical regions, common in America and 
the Indian Archipelago, and several species exist at the Cape 
of Good Hope. Chloranthaceje differ from the Pipers in their 
naked embryo and pendulous ovule. They are also natives of the 
# f f 2 
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hottest parts of India, America, and the \Vest Indies. The 
Saururaceje agree in habit with the Peppers, but differ in the com- 
pound nature of the ovary. They are natives of North America, 
China, and the North of India, growing in marshy places. 


Shrubs or herbaceous plants, with articulate stems, opposite leaves ; 
Sowers sessile or pendulate, in spikes or terminal} stamens two or more, 
arranged on one side or round the ovary ; a solitary carpel ; erect ovules. 

Herbaceous plants or under-shrubs, with jointed stems ; opposite and 
simple leaves, with sheathing petiole and intermediate stipules; flowers 
in terminal spikes ; stamens lateral ; a solitary carpel ; suspended ovule. 


Herbaceous marshy plants, with alternate stipulate leaves ; flowers in 
spikes, naked; stamens three and six, clabate and hy 
distinct carpels * erect ovule and embryo lying in a vitellus. 


* 

f 

f 


CXCVT. Piperaceae. 
CXOVH. Chloranth* 


CXOVUI. Saururacee. 




Pbrigtnous Exogens. 

This sub-class, the third into which Dr. Lin'dley divides the 
great division of Exogenous plants, have uni-sexual, bi-sexual, or 
hermaphrodite flowers ; stamens growing to the side of the calyx 
or corolla, a superior ovary, or nearly so ; the first sub-class of 
hermaphrodite Exogens having been characterised by the stamens 
standing dear of the floral envelopes, or being, in the language 
of Jussieu, “hypogynous.” But when there is adhesion between 
the stamens and either the calyx or corolla, it may be assumed 
that the one organ is in some way necessary to the other. For 
this reason, the “perigynous character where a real and manifest 
union of the parts, and not a slight inappreciable connection exists, 
is admitted to be a valid mark of the sub-class, whether the 
stamens grow on the petals or on the calyx, provided they grow 
on one of them." ’ • 

This is essentially the old arrangement of Jussieu, but with 
this difference, that what tho* French botanist made a secondary 
distinction, in the system of Dr. Lindley and his followers becomes 
the primary characteristic ; while his great distinctions of poly- 
pctalous, monopetalous, and apetaloi 3, become secondary con- 
siderations. 


Ficoins 

Are for the most part herbaceous plants or bushes, with suc- 
culent leaves, monodichlamydeous flowers, central or axile 
placentae, polypetalous corolla, if any, and an external embryo, 
curving round a iftaly albumen. Carpels partially adherent with 
the calyx, in which respect they are hypogynous, but with strongly 
marked perigynous stamens. The Ficoids are plants only inte- 
resting to the botanist. They comprehend plants with fully- 
.developed corolla, and others with a trace of it. Their characte- 
ristic marks are the perigynous stamens, curved external embryo, 
and mealy albumen, with axile placenta. The Basels are tropical, 
some of them pot-herbs in India and China. The seed-vessels 
exhibit the remarkable phenomenon of closing when placed in 
water and opening again when dry, which is no doubt a part of 
their economy. __ 
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Succulent, climbing, herbaceous or shrubby plants, with coloured 
calyx ; naked flowers ; distinct sepals, with stamens opposite them ; 
no petals ; fruit enclosed in a membranous or succulent calyx ; single 
carpel ; an erect seed. 

Herbaceous and shrubby succulent plants, with opposite simple 
leaves; flowers often terminal and showy; numerous narrow petals ; 
definite sepals r indefinite stamens; inferior m anv-celled ovary; 
consolidated carpels, fruit split into regular stellate valves. 


CXCIX. BaseHacem. 

CC. Mesembryi 


Herbaceous plants or small shrubs, leaves succulent, alternate, or \ 
non-stipulate, often covered with watery pustules ; flowers small and I 
axillary ; calyx three, five cleft, purtially’&dlierent to the ovary ; petals > 
none ; stamens definite, alternate with sepals ; ovary two to nine- I 
celled ; carpels, several consolidated. / 

Small herbs, with, opposite non-stipulate leaves; minute axillary ' 
sessile flowere; tubular calyx ; four or flve-toothed stamens, one to 
ten inserted in the orifice of the tube ; no petals ; ovary simple, » 
superior, one-seeded; fiuit a membranous utricle enclosed in the 
hardened calyx. t 


CCI. Tetragoniace* 


CCII. Scleianthacen. 


The Basels are climbing, herbaceous, or shrubby tropical plants, 
with double coloured perianth, simple ovary, stamens inserted 
in the sides of the receptacle ; characters which procured their 
separation from the Chenopods. The leaves of several are used 
as pot-herbs. 

The Mesembryace^e or Ice plants, are low branching, half 
shrubby, herbaceous plants, chiefly of the hot and arid plains of 
Africa, the shores of the Mediterranean, Australia, and South 
America. The Mesembryanthemum macrorhizum> the Ice plant, has 
the leaves and stem densely covered with papulae, resembling glo- 
bules of water or granules of ice, which sparkle in the sun ; these 
secretions aro . saline, somewhat nauseous to the taste, and supply 
alkali for glass-works in the South of Europe, where they abound. 
Medicinally they are diuretic and demulcent. M. edule , tho Hot- 
tentot Fig, is abundant on the sandy plains round the Capo of 
Good nope, and is edible when ripe ; the lgj£es, pickled, being 
substituted for the pickled cucumber, and its juice used medi- 
cinally. The Rose of Jericho (M. tripolium) has the singular 
property of gradually opening its seed-vessels on \the approach of 
rain, contracting again when they become dry — a wonderful pro-, 
vision for the propagation of its species, for the seeds which have 
been closely shut up in tho dry season are thus poured out of the 
open capsules when the growing season is at hand. 

The Tetragoniaceje are plants of no beauty and little interest. 
Like the Ice plants, they are found on the shores of the Mediter- 
ranean, at the Cape of Good Hope, and also in the South Sea 
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Islands ; and the Tetragonia expama, a New Zealand annual, is 
cultivated as a garden vegetable and substituted for spinach. 

The Scleranthace m are inconspicuous herbs of no known use. 

# 

Daphnads. 

Evergreen Shrubs and trees sometimes of large dimensions, 
with monochlamydeous flowers ; when a corolla exists the petals 
have the colour, texture, and quality of the calyx. Carpel solitary, 
and embryo almond-like^ without albumen. Including the re- 
freshing Thymus, whose name speaks of reviving strength ; Protea, 
of variety and transformations ; Laurus , of all that is green and 
aromatic. The Cassythece are tropical parasites of curious 
habit. 

Shrubby, occasionally herbaceous plants, with simple alternate \ 
leaven ; flowers unisexual by abortion, terminal or axillary, in heads, 
spikes, or clusters; perianth simple, coloured, petaloid, and tubular; I 
four or flve lobed; stamens equal to lobes of the perianth; ovary I 
free, one or two-celled ; fruit, a nut, fleshy and drupe-like ; embryo 
straight. J 

Shrubs or small trees, with umbellate branched? leaves hard, dry, 
opposite, or alternate, non-stipulate, whorled? or imbricate, often 
covered with stomata on both sides ; flowers apetaloun, generally 
hermaphrodite, rarely unisexual, in spikes or cone- like heads, pro- 
ceeding from the axils of the leaves ; stamens four ; anthers sessile, 
bursting longitudinally; ovules erect, and calyx valvate. 

Shrubs and trees, often of great size, with non-stipulate leaves, 
alternate, entire, rarely opposite or lobed ; flowers regular, hermaphro- 
dite or unisexual by abortion ; stamens from eight or twelve, inserted 
in two rows in the mugin of the disc, which lines the base of the 
perianth ; anthers terminal, the inner series turned outwards, and 
the exterior turned inwards, bursting by recurved valveB ; ovary free, 
one-cell cd. 

Parasitical plants resembling the Dodders, having scales here and 1 
there in place of leaves on their twining steins ; six-parted calyx, 
the three outer lamina Uping small and monospermous ; stamens }■ 
petol-like, twelve, in four rows; anthers two-celled, bursting by 
recurved valves ; fruit buried in a succulent permanent calyx. J 

An interesting group of plants, whether we consider them as 
objects of floral beauty and fragrance, as associated with poetical 
literature, or in a medicinal and industrial sense. The Thyme- 
laceas, or Spurge Laurels, include (l) the Daphnideao, having the 
throat of the perianth naked; (2) the Gnidieae, in which the 
throat is bearded with scales or glands ; (3) the Drymispermidce ; 
the perianth being naked, and the flowers hermaphrodite. The name 
of the order is derived from Thymetaea, a plant spoken of by the 
ancients. The plants of this order occur in great abundance in the 
cooler parts of India, South America, South Africa, and Australia ; 
they occur also in Europe. Their most common property is 


CCin. Thymelacew. 


CC1V. Proteacea. 


CCV. Lauraceee. 


CCVI. Cassythaceas. 
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causticity, which resides in the bark, which is very tough, and 
applicable to the purposes of cordage ; thus Daphne Lagetta , the 
Lace Bark tree of Jamaica, is remarkable for the beauty of the 
inner fibre of its bark, and for th#facility with which it is sepa- 
rated into layers and meshes, which by lateral stretching become 
equal in delicacy to the finest lace. The bark of Gnidia Daph- 
noides is manufactured in Madagascar into ropes ; and a soft paper 
is made from the inner bark of Daphne Bhokta , in Nepal, and 
from Daphne Cannabina , in China. Others, as Passarina tinetoria 
and Daphne Gnidium , yield a yellow die, used to colour wool in 
the South of Europe. The Mezereon of the garden {Daphne 
Mezeriuni }, a deciduous plant, with spikes of white or purple flowers 
appearing on the plant before the leaves unfold, which is found 
wild in the mountain forests of the middle and south of Europe, 
yields berries of a smooth, shining, and bright red, which are 
extremely acrid and even poisonous. Linnaeus speaks of a person 
having been poisoned by eating a dozen Mezerium berries. They 
are employed in Sweden to poison, wild animals ; and in Russia 
it is asserted that the Tartar women rub their cheeks .with the 
berries to heighten their colour, — a permanent species of rouge. 
The Spurge Laurel of our hedgerows and woods is a handsome 
evergreen bush, with greenish flowers growing in clusters, con- 
cealed by the leaves, and have the appearance of the laurel. 

The Piioteaceje are distinguished from Daphne by the hard 
woody texture of their leaves, their irregular tubular calyx, with 
valvate aestivation. Brown considers that the radicle pointing 
towards the base of the fruit is a distinguishing feature. The 
order is named from the diversity of appearance presented by 
the several genera composing it. They are generally handsome 
evergreen shrubs, much prized by gardeners for the. beauty and 
singularity of their flowers. Many of the genera x are named after 
distinguished botanists, and their geographical 'distribution is 
extremely interesting. They are almost entirely confined to 
the larger continents of the southern hemisphere, being found 
in New Zealand, New Caledonia, and wherever the shores of 
Australia have been explored, the Proteaceous plants have been 
found; the great proportion of the order existing there in the 
same latitude as the Cape of Good Hope. On the south-east 
coast it forms the chief feature in the vegetation ; the Grevellias, 
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named by Dr. Brown in honour of the Hon. Francis Greville, are 
numerous in species there. The Hakeas and Banksiars — the latter 
named in honour of Sir Joseph Banks — are equally numerous. 
Inferentially the spfecies belonging to the order, having been found 
in Madagascar and the lesser South Sea Islands, are supposed to 
be extensively diffused over Africa. 

The Lauraceje are trees sometimes of great size, distinguished 
from imperfect apetalous Dicotyledons #by the dehiscence of their 
anthers. Their habitat is cool places in the tropics of either hemi- 
sphere. Launts nobilis is the only species found in a wild state 
in Europe. The species are all more or. less aromatic and fragrant ; 
some are valuable for their timber ; others bear fruit like the 
nutmeg. Some yield fixed and essential oils, and an abundance 
of camphor. Cinnamon and cassia arc well-known products 
of the order from the hottest parts ^ of Asia, the former being 
produced from Cinnamonium Zeylanicum . Among the timber 
trees of the order is the Greenheart of Demerara ( Nectandra 
Rodicea). 

The Cassythaceas, found in the hottest parts of the world only, 
are parasitic plants, resembling the Dodders, of no known use. 
Their structure is nearly that of Laurels, the difference being in the 
fruit, which in Cassytha is enclosed in a berried calyx. Little is 
known of their properties or uses. 

BOSALS. 


Trees, shrubs, and herbaceous plants, partaking somewhat of 
the Lauraceae, so far as their apetalous and aromatic characters 
are concerned, but characterised by their apocarpus fruits, small 
number of seeds, and amygdaloid embryo, with little or no albumen. 
Their flowers are monodichlamydeous, with distinct carpels, 
sutural placentae, definite seeds, corolla, if present at all, poly- 


petalous. 

• 

Aromatic, with square stems, leaves opposite; simple scalrons; ’ 
non stipulate flowers, axillary or terminal, hermaphrodite or uni* 
sexual by abortion; stamens numerous, inserted in the rim of a 
fleshy tube; ovaries several; superior distinct embryo, convolute, 
with inferior radicle. j 


CGVn. Calycanthaceae. 


Trees or shrubs, with simple stipulate leaves, alternate, no glands, 
veins parallel with each other from the midrib; polypetalous or 
apetalous flowers in racemes, panicles or corymbs ; calyx flve-lobed ; 
stamens definite, or none ; a solitary carpel ; style proceeding from 
the base ; fruit a drupe, one or two-celled. 


v COV1II. Chryaobalanaceae. 
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Herbaceous plants, shrubs, or trees, having alternate, mostly com- 
pound leaves ; petiole swelling at the base ; polype talous or apetalous 
flowers; a papilionaceous corolla, leguminous fruit, and solitary 
carpel ; style proceeding from the apex. , 

Trees or shrubs, with simple alternate leaves, usually glandular ) 
towards the base ; regular polype talous flowers, white or pink, in ! 
umbels or single ; petals flve ; stamens twenty, rising from the throat f 
of the calyx ; solitary carpel ; and drupaceous fruit. ) 

Trees ot shrubs, with alternate stipulate leaves, simple or com- 
pound ; flowers, polypetalous, regular, solitary, or in terminal cymes, 
white or pink ; calyx adherent, five-toothed ; petals five, unguicu- 
late, the end One anterior; stamens indefinite; carpel adhering to 
the calyx doroally. * 


Herbaceous plants or under-shrubs, ^ith simple alternate lobed 
leaves, compound stipules, apetalous flowers, small, often capitate; 
calyx a thickened tube ; petals nine ; stamens definite ; truit a nut, 
solitary, enclosed in hardened tube of the calyx. 


CCIX. Leguminacew. 

OCX. Drupacese. 

CCXI. Pomace*. 

ccxrr. Sanguisorbace*. 


Herbaceous plants or shrubs, leaves simple or compound, alternate, 
often with two stipules at the base ; flowers polypetalous, herma- 
phrodite, or unisexual by abortion ; calyx four or flve-lobed ; carpels ■ CCXJU. Rosace*, 
free from the calyx, and nearly free from each other ; fruit one- 
seeded nuts. * j 


The Calycantkaceje are hardy perigynbus exogens, well known 
in the garden for their delicious fragrance and for their chocolate- 
coloured flowers, with segipents overlying each other in several 
rows. They present an imbricated calyx and corolla which pass 
insensibly into each other, combining at the base into a thick 
flesh tube ; a small number of perigynous stamens with adnate 
anthers, with projecting connective; their hood presents four 
imperfect axes with concentric circles to each, lying at equal 
distances from the bark, which gives a square form to the 
circumference. Chimonanthns is called the Japan Allspice; and 



Fig. 415. The Bean. 

A, embryo, and seed without the husk. B, embryo minus ona 
cotyledon, r, radicle ; c, cotyledon ; c r, point of separation 
ot cotyledon. 


the bark of C. Jloridus 
is sometimes used as a 
substitute for cinna- 
mon. 

The Chrysobalan- 
acem are exclusively 
natives of the tropics 
of Africa and America, 
and probably of the 
Indian forests. They 
are stone-fruit, or 
plums, the drupes of 
many * of which are 
eatable. (Fig. 415.) 


The Leguminaceje, or as some botanists term them, the 
Fabacea;, form an extensive natural order, consisting of her- 
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baceous plants, shrubs, and great trees, extremely variable in 
appearance. Their most common feature is to have what are 
called papilionaceous flowers, which are readily recognisable, and 
leguminous fruit ; although thesfe characters do not always exist 
throughout the order, in some cases a kind of drupe taking its 
place, while the Mimosese have regular flowers, and indefinite hypo- 
gynous stamens. Th§ nominal fruit of the Leguminacese, however, 
may be considered a Legume , namely, a dry simple carpel, with a 
suture along both its margins, which opens at maturity by the 
line of suture into two valves. 

This vast assemblage of plants useful to man, has been sub- 
divided into groups which we shall abbreviate in order .to give a 
comprehensive view of fSie whole. 

Tribe I. Padalyrieje.— jCorolla papilionaceous; stamens ten; 
pod free, two*valved. Almost all natives of Australia, with the 
exception of Baptista tinctoria, the Wild Indigo, a bush of 
the United Sjptes of America^ three feet high, which yields a 
pale blue colouring matter, • resembling Indigo of an inferior 
kind. 

Tribe II. Lote^e. — Corolla papilionaceous; stamens ten, in 
one or two bundles; pod two-valved, continuous, one-celled; 
rarely two-celled, from the suture being bent inwards. The Loteao 
are rich in fibre ; Madras Ilemp, the brown Hemp of India, being 
the produce of Crotolaria juncea. Some of the Lupinps so exten- 
sively cultivated by the Romans belong to this tribe; as do also the 
beautiful yellow-flowering Qorse, Furze, or Whin, the Ulex Euro- 
peus , of which Linnaeus preserved a plant in his greenhouse at 
Upsal. The Spanish Broom {Spartium junceum) yields a delicate 
fibre from which a fine linen cloth is made. The common yellow- 
flowered Broom (Cytisus scoparius), and the graceful Laburnum 
(C. Laburnum), all belong to one section of the tribe; while the 
Lucem ( Medicago sativa), the Trefoil (M. lupulina), the Mililotus, 
and the Clovers, ( Trifolium ), all so valuable in agriculture, form 
another section ; and the Indigo plant ( Indigofera tinctoria) ; the 
common Liquorice ( Glycyrhiza glabra), the ornamental Bastard 
Acacia or Locust-tree (. Robinia pseud-acacia ), and the Astragalus, 
from which the Gum Tragacanth of commerce is obtained, form a 
third and fourth section of the same tribe. 
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Tribe III. Yicieje. — Corolla papilionaceous ; stamens ten, in 
two bundles, that is, nine joined together and one free ; pod, two- 
valyed and continuous. 

In this section are ranged those leguminous plants which are 
cultivated for food, under the name of Pulse. Here we have the 
Bean {Faba vulgaris ), from which the cultivated Beans have been 
derived (Fig. 240) ; the Peas {Pimm sativumfy ; the Lentils (Ervum 
lens ) ; the Tares or Yelities ( Vida satim ) ; the Everlasting Pea 
( Lathyrus latifolius ) ; the Sweet Pea, so fragrant and graceful. 

Tribe IY. Hedysareje. — Corolla papilionaceous ; stamens ten, 
in one or two bundles, nine jointed and one free, or five in 
each bundle ; pod divided transversely into one-seeded joints or 
cells. * 

The Ground nut of America, the fruit of Arachis hypogcea , 
and Adesmia balsamifera , better known as the Ja^ella plant of 
Chili, bears flowers of great beauty; and the Moving plant 
of Bengal ( Desmodium gyrans ) /t and the FrencJj. Honeysuckle 
(Hedysarum coronarium), and Santfoin, the well-known Fodder 
plant, belong to this tribe. 

Tribe V. Phaseoleje. — Corolla papilionaceous; stamens ten, 
united in two bundles, rarely in one ; pod two-valved, continuous, 
many-seeded, with a cellular transverse membrane between each, 
divided by ridges, but never articulated. 

In this section the most remarkable plants are Clitoria ternatea, 
said to be a cure for croop ; Sega hispida , a plant of Japan, from 
which soy is prepared ; the Ox-eye Bean (. Mucuna wrens ) ; the 
Shady Coral tree {Erythrirui umbrosa) } grown in the Caracas and 
Trinidad for shading the young chocolate plantations ; the Dhak 
tree of India ( Butea frondosa ), from which Bengal kino, or 
butea gum, is drawn. 

This section also includes the Scarlet Runners (Pkaseolm 
multiffonis ), which is at once a beautiful ornament to our gardens 
and yields a useful vegetable for the table ; the Dwarf Kidney 
Beans and Haricots, and other useful or ornamental plants, also 
belong to the section. 

Tribe YI. Dalbergieje. — Corolla papilionaceous; stamens ten, 
united either in one or two bundles ; pod not opening, often divided 
into cells by internal ridges. 
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The Dalbergias yield a reddish resin, which has been sold for 
dragon’s blood. Pterocarpus draco is one of these ; East ' Indian 
kino is the inspissated juice of P. marsupium , a native of Coro- 
mandel ; the Cabbage tree ( Andira inermis). The Tonquin Bean is 
the seed of Dipterus odorata 9 belonging to this section. 

Tribe YII. Sophoreje. — C orolla papilionaceous ; stamens ten, 
rarely eight or nino f free pod, continuous, unajjfciculate, unopen- 
ing, or two-valved. 

The Balsam of Peru, supposed to be extracted from Myros - 
permum peruiferum , and the Balsam of Tolu, from M. toluijerum , 
belong to this section. Virgilia capensis is a handsome tree. 
The Judas-tree ( Cercis siliquastrum), and many other trees useful 
in medicine or yieldirf^ commercial products, belong to this 
section. 

Tribe VIII. C-esalpinieje. — C orolla irregular, sub-papilion- 
aceous, or almost regular, sometimes absent ; stamens ten, or 
fewer, free, sometimes serrated j pod dry and two-valved. 

The section includes many ^medicinal plants, as the Nocker-tree 
(Guilandina bonduc), useful in intermittent fevers, the seeds of 
which are used as beads and marbles. The Brazil-wood of com- 
merce ( Casalpinia Braziliensis) is a tree of San Domingo, twenty 
feet high. Many others of the genus yield valuable dyes. Hcema - 
toxylon campechianum yields the logwood-dye ; Tamar Indus Indicus, 
a large spreading tree of sixty feet, yields the well-known tamarind; 
the true Officinal Senna is the produce of Cassia lanceolata ; and 
C. obovata is the Alexandria Senna ; all the Cassias producing similar 
local varieties of the medicine. Cassia fistula , a tree forty or fifty 
feet high, produces pods upwards of a foot in length, whose muci- 
lage is known as the Purging Cassia. The wood of Aloexylon 
agallockum is much esteemed for its fragrant odour : this is the 
Aloe-wood of the East. Gum Anime is produced by Ilymenaa 
courbaril, a lofty tree of South America. The Copal of Mexico is 
produced by another species of Ilymencea, The bark of Bauhina 
racemosa is used to make ropes : it is a climbing tree, known in 
India as the Maloo Creeper, which hangs in elegant festoons from 
the top of the loftiest trees, “ which one js surprised,” says Dr. 
Boyle, “ from the distance of its roots from the stems, how it could 
reaefi.” Amherstia nobilis is a Burmese tree thirty to forty feet 
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high, which, “ when in flower,” as Dr. Wallich tells us, “ is pro- 
fusely ornamented with pendulous racemes of large vermilion- 
coloured blossoms, forming objects of beauty unequalled in the 
Indian Flora.” In short, a vast proportion of the trees belonging 
to this section of Leguminacece are distinguished for their beauty 
or utility, and in most instances they possess both qualities in the 
highest degree. • 

Tribe IX. Meoingeje. — Corolla irregular ; stamens eight or 
ten inserted on the top of the disc which lines the base of the 
calyx, free at the base, connate at the middle ; pod with three 
valves, one-celled, lined with a fungous substance in which the 
seeds are embedded. 

Maringa pterygosperma is called the Horse-radish*tree, the roots 
when young being used as we use Horse-radish. The oil of Ben 
is procured from its seeds, and also from M. aptera . This oil, 
inodorous and clear itself, # keeps for years without becoming 
rancid: it is used for extracting odours from other odoriferous 
flowers. 

Tribe X. Swartzie^e. — Flowers perfect, somewhat irregular; 
petals and stamens hypogynous ; stamens rarely inserted in the 
calyx, either nine or ten, free ; pod # two-valved or drupaceous, 
unopening. 

In this section we find the Cane- wood of commerce, the pro- 
duce of Baphia nitida , an African tree of fifty or sixty feet high. 
Erythropklceum guineense is an immense tree of Guinea, growing a 
hundred feet high, called the Ordeal-tree, the juice boing used by 
the natives as an ordeal of guilt or innocence. The red juice is 
swallowed in certain portions by the accused, and those who 
cannot withstand its effects are considered guilty. 

Tribe XI. Mimoseje. — Flowers regular, generally unisexual, 
sometimes hermaphrodite ; calyx four or five-lobed, equal, valvate ; 
petals four or five, equal, inserted on the receptacle ; stamens in- 
serted with the petals. 

In this section we find the Nitta-tree {Parkis Africana ), a 
large tree of Western Africa, where the seeds are roasted and used 
as we do coffee. The j>ulp of the pods surrounding the seeds is 
sweet and farinaceous : it forms a pleasant drink, and is some- 
times made into a sweetmeat. Adenanthera pavonina is a gigantic 
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tree one hundred feet high ; its timber is valued for its solidity ; its 
seeds, of a lively scarlet, arfe highly polished, and the leaves, 
powdered, are used in some of the religious ceremonies of India. 
Sevefal kinds of Prosopis yield edible fruits. Gum-arabic is the 
produce of several species of Atacia, the most important being 
A. vera and A. Arabica. All the Acacias yield gums, and many 
of them are valuable for their timber, and for turning purposes. 
A . melanoxylon , called Black wood, is a hard, close-grained, dark, 
and richly-veined cabinet-wood of South Africa, much used by 
the colonists. 

The pods of Castanospermenum Australe contain four seeds as 
large as a Spanish chestnut, which are eaten by the natives of 
Moreton Bay. Brya ebenus , a small tree, called American Ebony, 



JPIg 416 —Branch and Flower of Bobima peeud-acacia 

is the ebony in common use. Its slender branches are flexible, 
and used as riding switches in the West Indies, where it was 
formerly used to punish refractory slaves. 

The Acacia, or rather Bobinia (Robinia pseud-acacia), which 
will serve us as a type of the Papilionacea , was originally from 
North America. It was first cultivated in France by Robin in the 
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year 1601. It is a tree of great size, terminated by an ample 
rotund head, with spreading branches ; its russet bark is marked 
with deep longitudinal crevices; its branches are supplied^with 
spines in the shape of strong prickles ; its leaves are composed of 
numerous oblong leaflets ; and ifb white and very odorous flowers 
are disposed in well-furnished hanging bunches (Fig. 416). 

Let us see what is the structure of the flower of the Acacia. 

The calyx, which is composed of five petals, is nearly cam- 
panulate, almost bilobate, with upper lip truncate, or emarginate 
and bidentate. The lower lip is bifid. The corolla is composed 
of five petals. According to the expression used by botanists, it 
is said to be “ papilionaceous.” That part of the corolla called the 
“ standard ” — that is, the fifth petal — is orbicular, spreading back- 
ward, scarcely extending beyond the wings, which are free ; and 
the casina — viz. the two anterior petals or seed — are pointed. Ihe 
stamens are ten in number, of which nine form one bundle, leaving 
only one free. Their anthers are bilocular, opening from within 
by two longitudinal clefts. Tho unilocular ovary encloses a score 
of ovules. The style is very slight, and the stigmata obtuse. The 
fruit, which forms an important character in this family, is a pod ; 
the seeds are of a compressed ovoid shape, shiny, and of a dark 
colour, and enclose an embryo without albumen. 

The Amygdale^e — or, as Dr. Lindley terms them, the Drupace^r 
— include the Almond, Peach, Nectarine, Apricot, Plum, and 
Cherry ; fruits which are produced through the whole of Europe, 
Asia, and America. The Almonds are divided into Bitter and 
Sweet Almonds, the former being the produce of Amygdalus com- 
munis amara , and the latter of A . com. dulcis . The Sweet Almond 
is chiefly imported from Malaga; Bitter Almonds chiefly from 
Morocco. 

The Peach (A. persica), Fig. 417, nearly allied to the Almond, 
belongs to the same genus ; and there are said to be instances of 
successful impregnation of the Almond with the pollen of the 
Peach. In this country the Peach, Apricot, and Nectarine only 
prosper as wall-fruit, where the reflected warmth of the wall, 
careful pruning, and such shelter as can be given from frost in 
the spring, lead to large crops of delicious fruit : but the result is 
very precarious. Under the generic name of Primus, Linnaeus 
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Fig. 417. Blossom of tlic Peach. 


included the Apricot, Plum, and Cherry. They are known by 
their numerous stamens rising from the origin of a tubular calyx, 
and by their drupe-like fruit. 

The leaves and other parts of the 
plant yield hydrocyanic acid, 
which renders all the species 
more or less deleterious, although 
the quantity of the poison is too 
minute to be injurious under 
ordinary circumstances. 

The Almond (Amygdatus com- 
munis) may be taken as a type of 
the AmygdalacejE, which be- 
long to the large class of Rosacea . 

This tree, indigenous to Africa, is 
now cultivated throughout the 
whole of Europe. Its branchq^ 
are elongated, of a clear, very 
glossy green, aud slightly glaucous; the leaves are alternate, 
lanceolate, and dentate like a saw. The flowers appear before 

the leaves ; they are large, solitary, and germinate on the whole 
length of the branch. A hollowed receptacle, in the shape of 
a cup, bears upon its edges five sepals, five petals, and from fifteen 
to thirty stamens, sheltering a sessile unilocular ovary, containing 
two collateral anatropal ovules suspended at the summit of its 
single cavity. It is surmounted by a terminal style. The fruit 
is a compressed oblong drupe, with fibrous coriaceous dry flesh, 
incompletely bivalved, opening irregularly. Its stone is rugose, 
creviced, and hard ; it generally encloses only a single ovule, by 
reason of the abortion of the others. 

There aro two varieties of the Almond; the seeds of one are 
sweet, of the other bitter. 

The Peach-tree (Amygdalus persica) only differs essentially 
from the Almoncj- tree in its fruit, the flesh of which is thick, 
fleshy, and succulent ; and in the structure of its stone, which is 
furrowed with deep anfractuosities. This species, originally from 
Persia, presents three interesting varieties. In the two first the 
fruit is downy, in the third glossy. The first variety has firm 
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flesh adhering to its nucleus ; it comprehends the White, Yellow, 
Red, and Monster Clingstone Peach. In tho second variety the 
flesh is melting and easily detached from the stone. These are 
Peaches, properly speaking, the different varieties of which have 
given us fruits as remarkable for their flavour as their beauty. 
The third variety is distinguished from the two preceding by its 
pellicle, which is shiny, and not tomentose. It comprehends the 
Violet Peach, the flesh of which easily detaches itself from the 
stone, and the Nectarine, the flosh of which adheres to it. 

Of the genera Prums, the flowers present characteristics nearly 
identical with those of the genus Amy y (Talus, but it differs in the 
structure of the fruit. It comprehends the Apricot, Plum, and 
Cherry. 

The Apricot [Prums Armcniaca) gives a velvety dnipo, the 
shiny stone of which has one obtuse side and the other supplied 
by a sort of keel, running along two lateral furrows. This tree is a 
native of Armenia. It is of middle size, and has rotund leaves, 
nearly in tho shape of a heart, terminating in a point, and 
dentated. The flowers are white, and disposed in little clusters 
very close together at the upper part of the branches. We may 
mention, among the varieties cultivated in France, the Early 
Apricot, the fruit of which is of a yellowish colour, as large as 
a nut, with a heavy and rather bitter saffron-coloured flesh. The 
Angoumais Apricot is of middle size, and the flesh is red and 
pleasantly fragrant. The Common Apricot (Peach Apricot), tho 
largest of all, tho flesh of which is yellow, melting, and of a 
peculiar flavour, is the variety chiefly cultivated in England. 

The fruit of the Plum-tree is smooth, and covered with a glau- 
cous bloom. Tho stone presents one side rotund and hollowed into 
one furrow, on the other side there are two lateral furrows. All 
cultivated Plums with alimentary fruit havo but two stocks on 
which the varieties are grafted, perhaps we might say but one, 
namely, Prums insititia and domestica . 

The Domestic Plum is a fine branching tree, of from ten to 
twenty feet in height, with spreading branches, elliptical, sharp, 
crenullate, and dentate leaves. Its flowers are of a white colour, 
and appear before the leaves. It is often met with in hedges and 
on the borders of woods, but never in the interior of forests. 
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This fact leads to the supposition that •It is not indigenous. 
The Prunus insititia is a shrub of from six to ten feet in height, 
sometimes with prickly spines. It is found in the same places 
as the last mentioned. 

The most esteemed varieties of the Plum appear to have come 
from the East, probably from Damascus. The number of the 
varieties is very considerable. Some havo a round yellow fruit, 
as in the Mirabelle, or Golden Drop ; in others the fruit is round, 
green, spotted with purple, liko the Heine Claude; in others, 
again, it is oval and globular, bluish or violet coloured, like the 
Late Black Damson, Violet Damson, &c. In others it is neaily 
round, and the colour of wax, liko the White Magnum Bonum. 
The flesh of this is sweet and scarcely sapid. A fine and delicate 
aioma places the others in the highest rank among fruits. 

The Cherry-tree ( Prunus cerasus) furnishes a fruit (a drupe) 
with a smooth surface, without glaucous efflorescence. It ^ a 
rather tall tree, with straight # cylindrical trunk, covered with a 
smooth and shiny bark. Its leaves are sharp, dentate, and strongly 
o^ate. The white and precocious flowers of the Cherry form 
panicles. This species comprehends innumerable vaiieties, which 
it would be foreign to the object of this work to describe. 

The Black-heart Cheny is the fruit of the Late Oheny {Prunus 
srtn perjlorens ) , the flowers 
and fruit of which appear 
together in the autumn. 

The W ild Chen y- 1 1 ee 
(Prunus amum) gives fruit 
known under the name of 
Wild Cheiries, which is 
used in the manufacture of 
Cherry- water ( Ktrschwas- 
ser) and of Ratafia. 

The Bigarreau Cherry- 
tree is a species nearly 
allied to the preceding, and 
furnishes large red or yellow 
heart-shaped fruit, the flesh 418 08501,1 of p > rU8 Com nu,,w 

of which is with difficulty separated from the stone. This is 
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reversed in the case oAhe fruit of the Guigne, a species very like 
it, and which supplies us with various fruits, known under the 
name of Red Guigne, Pentecost Cherry, &c. 

In the Pomace, which like Drupacece are usually treated as a 

sub-order of the natu- 
ral family Rosacea, we 
have theApples, Pears, 
Quinces, Medlars, and 
other fleshy fruits 
having the indefinite 
stamens inserted in a 
ring, in the throat of 
the calyx (Fig. 418) ; 
the flowers solitary, 
white or pink; the 
ovary adherent to the 
side of the calyx c 




(Fig. the sides 

of the calyx tube t c 
fleshy ; the endueaip e 
cartilaginous ; the 
seeds s solitary. The 
Pomaccao are found 
plentifully in North- 
ern Asia, Em ope, and 
Noith America ; they 
aie raie in Mexico, 
unknown in Africa, 
except on theNorthern 
slioie, and are en- 
tirely unknown in the 
Southern hemisphere. 
Malic acid is contained 


Fiff 4io Pome and sech >n ot pjrusmaiiw in considerable quan- 

e, cal} x , at, stamens , tr, ml} x tube , / e, epu arp , m, mesocarp ; 1 

<*, emiocurp, s, seed titles in the Apple 

and the Mountain Ash ( Pyrus aiccuparid) ; prussic acid occurs in 
the seeds of most of the species, and abundantly in some, as the 
Cotoneaster. 
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The Apple blossom has a calyx with five lobes ; a corolla with 
five nearly orbicular spreading petals ; and a large number of 
stamens. The ovary is inferior, and generally presents five cells, 
with two collateral ascending and anatropal ovules ; it has five free 
styles slightly coherent at their base. 

In the Pear ( Pyrus communis) the fruit is nearly conical, not imbri- 
cated at its base ; the flesh is sweet, and towards the heart presents 
stony grains. In the Apple (JP. medus) the fruit is generally globular, 
always imbricate at the base, and not growing any thinner towards 
the peduncle; the endocarp is coriaceous and cartilaginous .like 
that of the pear ; the flesh is acid, and never stony. The Common 
Apple grows spontaneously in all European forests. Its rotund 
cyme is broader than it is high ; its leaves are dentate, sharp- 
pointed ovals, more or less cottonous on their lower face ; its 
largo red or white flowers form a kind of cluster at the summit 
of the young branches. The Apple-tree is much modified by 
cultivation. From it we haw* b the Pippins, Russets, Codlings, 
and many, others. Mains arerba , a species nearly allied to the 
preceding, is commonly known under the name of the Cyder Apple ; 
it is very common in forests ; its culture takes the place of that of 
the vine in many parts of Brittany, Normandy, and Picardy. 

The Common Pear grows naturally in many forests of Europe ; 
it is a tree with knotty branches, which attains from ten to twenty 
feet in height ; its leaves, borne upon long petioles, are dentated 
ovals, without hairs. The flowers arc white, and disposed in 
corymbes. From the wild state, the fruit, like that of the Apple, 
is ameliorated and much varied by culture ; from it we have the 
Butter-pears, Doyeunes, Bergamots, Saint Germain, Increvert, 
Bon Chretien, Mossiro Jean, and hundreds of other varieties. 

In the same group as the Pyrus tribe, that is to say, in the tribe 
Pomace&y is the Medlar (Mesj? i/us german ica), the inferior ovary of 
which (like that of all the other genera we, have mentioned) has 
five biovulate cells, with straight anatropal and colateral ovules, 
and the fruit is crowned by five calycinal thongs, enclosing five 
bony shells. Tho genus Cydonia , or Quince, the five ovafious cells 
of which enclose several ascending ovules, and the fruit of which 
possesses a characteristic odour, and an acrid flavour ; the genus 
Crataegus, or Hawthorn ; the Medlar of Japan ( Eriobotrya Japo- 
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nica), which furnishes a yellow, melting, sweet and acid comes- 
tible fleshy fruit; and the Stiawberry ( Fragaria ), — all belong to 
this order. 

The Sang in sorbet, or Agrimonies, are slightly bitter aromatic 
herbs, common in hedgerows, sometimes employed in medicine for 
their astringent qualities, and also as a dye. 

The Rosacea were formerly gathered into a single family, but 
they are now divided into several groups ; the Rose, Bramble, 
and Meadow Sweet also belong to this group or tribe, at which we 
will glance successively. 

The Roses, properly so called, have a calyx formed of five 
foliaceous thongs, which alternate with five petals ; its perigynous 
stamens are numerous, and their filaments free, bearing anthers 
with two cells, which open from within by two longitudinal clefts ; 
all these organs are inserted upon the upper edge of an oval or 
spherical receptacle, confined at the base. At the bottom of this 
receptacle, which resembles a bidder or small bottle, a large 
number of free pistils stand erect ; the ovary is unilocular, with 
a single anatropal ovule and an elongated style, surmounted 
by an obtuse stigmata ; when arrived at maturity these pistils 
become achcnes, which envelop the receptacle and beoomo fleshy ; 
the seeds enclose a straight embryo, destitute of albumen. Roses 
are often supplied with piicklcs or spines, alternate leaves, 
having stipula adjoining the petiole, and beautiful terminal 
flowers, either solitary or in clusters, which have a sweet and 
unequalled odour. The Rose long a£o gained the sceptre for 
beauty over all the most beautiful flowers of our gardens and 
hedgerows. 

There are numerous species of the genus Rosa, from which innu- 
merable varieties have been produced. Wc must content ourselves 
here with briefly describing a few well-known species. The Bog 
Rose (Rosa canina) is an indigenous species, common in ©ur hedge- 
rows and upon the borders of woods, the fruit of which is of a coral 
red, forming a yellowish acid and astringent pulp, enclosing a 
number of hard hairy pips or seeds. The Rod Rose (Rosa gallica ) is 
represented in Fig. 420, the leaves of which were formerly employed 
in medicine as astringents, and then designated under the name of 
R. officinalis. The Red Rose was brought from Syria to Franco 
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in the times of the Crusades. The Rose with a hundred leaves 
{Rosa emtifolia ), whose admirable flowers are the ornament of 
our gardens, came originally from the Caucasus. The Damask Rose 
{Rosa Damascus) is called also the Rose of Four Seasons, and still 
preserves some stamens not changed into petals, the odour of which 
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this the pistils are disposed. When at maturity these become 
changed into little drupes, grouped together upon a spongy and per- 
sistent receptacle. Bramble shrubs are Barmen tose, and pro\ided 
with prickles, with simple, alternate, digitated leaves, in threes, 

with stipules adhering to the 
petioles, and terminal or axillary 
flowers, which arc rarely solitary, 
but are disposed in a panicle or 
corymb. We often meet with 
the Bramble, or properly speak- 
ing, the Rubus fruticosus , tho 
Dewberry with its blue dower 
(Rubus ccrsius), represented in 
Fig. 421, and the Raspberry 
plant (Rubus ideeus). 

In the Strawberry the calyx 
is composed of live sepals 
joined at the base, and furnished 
with a calicule with the divi- 
sions. The stamens, wdiich are 
numerous, are inserted upon the 
edge of a receptacle in the shape 

Fig 421. The Dewbenj (Jivkus earnin'), „ , . . . . 

of a cup, which rises again at 
tho base like tho bottom of a bottle. The numerous unilocular 
pistils are inserted upon tho lower part of the receptacle, sur- 
mountccf by a lateral style. They are changed at the time 
of maturity into acheiue, which, as we have already men- 
tioned, are implanted upon the receptacle, and become deshy 
and succulent. Tho Strawberry plants are long-lived, grassy 
perennials, with alternate trifoliated leaves, sometimes simple 
by abortion, with stipules adhering to the petioles. The Fragaria 
vesca furnishes several wild varieties known under »he name 
of Wood Strawberries; Strawberries of all Months, Bush Straw- 
berries . The Fragaria chilensis is known under the name of the 
Pine Strawberry, the fruit of which is erect, rose-coloured, white 
within, and sometimes as large as a pigeon’s egg. The Mountain 
Strawberry (Fragaria collina) is not very common ; its fruit is 
of a lively red ; ovoid, contracted at the base, almost destitute of 
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carpels, and shiny in its lower parts ; it is with difficulty detached 
from the bottom of the calyx. 

The Meadow Sweet ( Spiraea ulmaria), which, like the preceding 
genera, have a five parted calyx and corolla, and numerous 
stamens, generally also five pistils, rarely from three to twelve. 
They are ‘sessile, at the bottom of a receptacle hollowed like a 
rather deep cup, and enclosing in a single cavity two series of 
anatropal ovules, generally suspended. When at maturity these 
become folicles which open at the summit by two valves. 
Meadow Sweets are herbs, shrubs, or under-shrubs, with simple 
or composed alternate leaves, with stipules adhering to the petioles, 
having axillary or terminal flowers, disposed in white or red 
bunches, in corymbs, panicles, or fasicles. 

The Dropwort {Spirtm Jilipendula) is frequently to be met with 
in chalky places ; its flowers white, in terminal corymbs. JSpircea 
uhnaria (Queen of the Meadows) displays its corymbs of delicate 
white flowers at the edges of tfater, or in damp fields. Another 
species, the Sjtircna arunrus , is not common among British plants ; 
the root was highly extolled in olden times as a tonic and febri- 
fuge. These three species are perennial herbs. Amongst the 
ligneous species which belong to ornamental gardening, many 
have showy flowers, generally white or red. The name is derived 
from speirao , to become spiral, in allusion to the ease with which 
their flexible branches twist into garlands. 

Saxifkauals. 

Pcrigynous exogens, consisting of herbs, shrubs, and trees, with 
monodichlamydeous flowers — that is, having a calyx only, or both 
calyx and corolla with consolidated carpels ; corolla- polypetalous, 
if any. 

Heibs, shrubs, and sometimes trees; leaves alternate, sometimes 
in wlioils, with or without stipules ; flower stems simple, often naked, 
with stales equal in number to the rut pels. 

Shrub**, wtlli opposite simple leaves, without stipules, smooth or 
downy; flowers m cymes; styles distinet; calyx adherent to the 
ovary ; fruit u capsule. 

Trees or shrubs, with opposite leaves, romi>ound or simple, with 
stipules between the leaf stalks ; calyx tour or flvo clett ; petals, four, 
five ; stamens pcrigynous ; styles distinct. 

Trees, with coriaceous, alternate, simple leaves ; flowers green, 
no axillary umbels ; consolidated styles ; many-leaved calyx ; no 
albumen. 

Herbaceous, rarely shrubby, exogens, branches quadrangular, leaves 
opposite; flowers entire, solitary or clustered; calyx tubular, with 
petals on the margin ; and consolidated style. 


- CCXIV. Raxifragacea*. 

• CCXV. H) drangcacesc. 

► CCXVI. Cunoniacea. 

- CCXVIT. Brexiacea. 
OUXYJII. Lytbracea. 
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The Saxifragaceas, derived from saxum, “ a stone,” and frango , 
" I break,” from their supposed virtues as a specific in calculus, arc 
characterised by a calyx free or united to the ovary and divided 
into five segments, a corolla of five petals, ten stamens, awl- 
shaped filaments, and roundish anthers. Of the species twenty- 
four are British, most of them true rock plants, many of them 
old favourites, as S. umbrosa (London Pride, None so Pretty, and 
other popular synonyms), usually made an edging plant in old 
cottage gardens. They also abound in North America, and Pro- 
fessor Martins found them with other old favourites on the rocky 
declivities of North Cape. The Canon ack-e arc of frequent occur- 
rence in Australia, beyond the tropics, and at the Cape of Good 
Hope. Cunonia cape mis is in great request for its timber, which 
is called Red Alder, or Rood Els. The Hydrangeas are met with 
in Northern India, Japan, and North America. 


Rhamnals. 


Perigynous exogens, in which the corolla becomes mono- 
pet alous; the flowerH monodichlamydeous ; carpels consolidated; 
fruit capsular, berried, or drupaceous, and definite seeds. 


Shrubs, with loaves opposite, imbricate, nnn-btipulate; flowers ) 
terminal, apelulous, and axillary, usually icd ; ovary ot lour capsules ; > 
tubular calyx ; and rudimentary cotyledon. ) 

Trees, with tough bark and smooth branches, alternate or ophite ) 
leaves, apetahms flowers, ovuiy ot two caipels, tubular oulyx, and /■ 
definite divisions. ) 


Trees or shmbs, leaves rough, alternate, usually deciduous ; apeta- 
Ions flowers; ovary of two carpels; calyx irregularly divided at the 
edge. 

Trees or shrubs, sometimes spiny; leaves simple, alternate, raioly 
opposite; flowers ]x>lypctnlous ; calyx vahute; stamens opposite the 
petals; and eiect seeds. 

Trees or shrubs with alternate leaves with two stipules ; flowers small, 
axillary polj petalous ; eaJjx valvate ; stamens alternate with petals; 
seeds pendulous. 

Climbing shrubs, with opposite leaves, simple, entire, or toothed 
and coriaceous; flowers polypetalous ; calyx imbiioate; stamens 
three, niouodelphous. 

Small trees or shrubs, with alternate leaves, seldom opposite; 
simple, siiiull stipules; flowers polj pet alous ; calyx imbricate 
stamens inserted 111 the disc, alternate with the petals. 

Herbaceous exogens, sometimes shrubs, with simple leaves, poly- > 
petalous flowem, and episcpaloiih stamens. J 


; } 

H 




CCXIX. Penaeaoe*. 
CCXX. AqiiilurmccR 1 . 
CCXXI. UlmaceiB. 

CCXXII. Rhammicea*. 

CCXXIII. CliaiUetiaceae. 
CCXXI V. . lippocrateace*. 

CCXXV. Celastrucese. 
CCXXVI. Stackhouaiaeea?. 


Trees or shrubs of tlie tropics, leaves alternate, non-stipuluto : ) 
flowers monopetalous ; epipetalous stamens ; ascending ovules and > CCXXVH. Sapotacece. 
short radicle. ) 

Trees or shrubs, with alternate leaves, non-st ipulate ; toothed mono- ) 
netahm* flowers; stamens epipetalous ; part of the ovules suspended > CCXXVUI. /Styraoacero. 
leafy cotyledon. ) 





Plate XVII. — riie Common .him (L Imus campestr n) 
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These orders consist of evergreen shrubs, trees, and herbaceous 
plants, which are, with few exceptions, confined to the tropics of 
both hemispheres and the warmer parts of Europe. The excep- 
tions are the TJlmace^e, or Elms, which have usually been classed 
among the Urticaceoc, from which Mirbel has separated them, 
in which he has been followed by Dr. Lindlcy. They differ from 
Urticacem in having a two-celled fruit and hermaphrodite flowers. 

The Elm ( Ulmas campestris) (Pate XVII.) is generally found in 
mountain woods, and it is not uncommon to find it planted by 
road-sides and in places of public resort. It is a large tree, with 
branchless stem; a cone-shaped head, formed of strong ascending 
branches, abundantly furnished with close, compact, and regularly 
distichous boughs. Its leaves are alternate, furnished with two 
caducous stipules, oval, acute, and irregularly oblique at the base ; 
doubly dentate, and generally pubescent and rough. They only 
appear after the flowers, which are reddish, and arranged in^fessile 
fascicles, or bundles. Each flfiwer, always without 
corolla, consisting of a calyx of four or five lobes, 
with four to five stamens opposite to these lobes, 
having bilocular anthers, opening from without b} 
fi\o longitudinal clefts; a free, two-celled ovary, 
containing a single anatropal ovoid. The fruit, or 
samara, of the Elm (Eig. 422) is dry, compressed, 
largely winged, membranous in all its circumference, 
hollow at the summit, indehiscont, and unilocular. samwa^Tthe Elm. 

The various species of Elm are found wild in most parts of the 
world. They are •trees or shrubs of the North of Asia, of the 
mountains of India, of North America, China, and Europe. There 
is a peculiarity belonging to the seeds of the Elm ; they do not 
produce trees precisely like the parent tree, the difference being 
so considerable as to have led, as most botanists think, to the 
multiplication of species in cases where this variation alone caustd 
the difference. This very peculiarity, however, renders the Elm 
a favourite object in ornamental planting. The Common Elm is 
represented in Plate XYII. 

The lthamnacece, Sapotaccce, and Styracacece , belonging to this 
group, produce med’cinal plants of considerable importance. The 
berries of various species of Rhamnus are violent purgatives ; some 
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of them yield excellent dyes, others are grateful condiments. 
Among the Styracacece , which are, with some few exceptions, 
natives of the tropics, we find many useful properties. Storax 
and benzoin, the produce of Styrax officinalis and 8. benzoin , are 
astringent and aromatic : the former, a native of Syria, but now 
fouiyl in the Levant, Italy, and Spain ; the latter is found in the 
islands of the Indian Archipelago. 


Gentians. 


Perigynous exogens, with monopotalous flowers, having a 
minute embryo and much albumen, which separates them from 
Sol ana Is, and parietal placenta?, which distinguishes them from 
Cortusals. 


Tree* or shrub*, with alternate* non-stipulate leaves ; axillary inflo- 
rescence ; flowers hermuplirudile ; stigma simple, radiating. 

Evergreen tiees or hlnulm, branches olien angular, leaves alternate 
oropposfe; non stipulate flowtus, small, green or white; stigma at 
the end of a Ht) le. ^ ■» 

Trees nrslimhs, with non-stipulate leaves ; corymbose inflorescence; 
stigma collected into a massive head. 

Ileibaceous plants, shrubs, or trees, with opposite entire leaves, 
usually w uli stipules mtei veiling; flowcis racemose or solitary. 


Under-sln libs wilh densely imbiic&ted non-stipulate leaves; stigma 
Ul tile euil of ust^lc; Aoweis Military und terminal; petuls five, un- 
equal , stamens live, equal and inten>etaloua. 


Shrubs, with entire, nnriow, rigid, non-stipulate leaves, in whorls, 
articulate at the base ; flowers in dense spikes ; ealjx tubular and cam- 
paiiulate; coiollu monopetulous ; stamens equal m number to the 
segments. 

Herbaceous leafless parasitical plants, non-stipulate; flowers didy- 
nainoiis: eulyx inferior; persistent <oiolla; nionopetalous stamens; 
lorn anthers; one-eelled stigma, simple, at the top ol a style. 


Herbaceous plants, rarely shrubs, sometimes twining; leaves oppo- 
site, non stipulate, sessile; floweis regu'at, tei initial, or axillary: 
oil \ x inleuor, persistent; corolla nionopetalous; stigma at the 
summit of a st> lo. 


CCXXIX. Ebenaceo*. 
CCXXX. Aquifoliacea*. 

CCXXXI. Apocynacea*. 
CCXXXII. Lognniacen*. 

CCXXXIII. Diapensiaccse. 

CCXXXIV. Stilbaeeee. 

CCXXXV. Orobranchaceas. 
Tt’XXXVI. Gentianacea*. 


The Gentian group range over the entire globe. They bloom 
on the verge of eternal snow in the Alps, in the chinks of the 
rocky stoops of North Cape, in the Himalayas, oi: Mexican 
mountains, and in the hottest sandy plains of India and South 
America. As ornamental plants, they are remarkable for the 
brilliant colours and beautiful form of their flowers, whoso pre- 
vailing colours are either an intense blue or*a clear bright yellow. 

The Ebknackjs are Indian and tropical, although a few species 
are found as far north as Switzerland in the Old World, and New 
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York in the New. They are chiefly remarkable for their hard 
black wood, sometimes variegated, and known as Ebony and 
Iron wood ; also for the extreme acerbity of their unripe food. 

The Aquifoliace^e, which include the Common Holly, are 
found sparingly in the West Indies and South America, where 
Ilex Paraguay ensis yields the Paraguay tea, in the leaves of which 
Mr. Stenhousc detected theino.' The evergreen shrub, Prinox 
glabra , is employed as a substitute for tea in many parts of North 
America. In Europe the Common Holly {Ilex aquifoliam ), with 
its numerous varieties of gold and silver-blotched, broad, narrow, 
and thick serrated leaves, is a beautiful object in ornamental 
clumps of shrubberies, especially when clothed with its profusion 
of red or yellow berries. 

The A rex tx ace e, • or Dogbanes, are trees or shrubs, chiefly 
tropical, Vinca and Apocynum alone belonging to temperate 
climates. For the most part, they are handsome plants, with 
large, showy, symmetrical flowers. They all yield a milkjfc juice 
by incision in the stem, whidh is generally poisonous. The 
Taughin poison trfce of Madagascar, which 
was at one time used as an ordeal of guilt 
or innocence, is remarkable for its poi- 
sonous properties. In the Periwinkle 
( Vinca minor), the calyx (Fig. 423) is 
five-parted, while the root, like that of the 
Gentians, is bitter, acrid, and astringent. 

Others are not only harmless, but nourish- 
ing ; the ITya-TIya , or Milk-tree of Dome- 42 J * Tho Fw winkle ( r mm). 

rara, and cream-fruit of Sierra Leone, are of this description. 
Caoutchouc is yielded in abundance by Vahea gummi/era, Vrceola 
elasfica , and Willughbeia eilulis. Many of them yield valuable 
medicines, but from the great prevalence of the poisonous pro- 
perties in the order they require to be administered with caution. 
Even the Oleander ( Nerium ) is a formidable poison, as well as a 
destroyer of cutaneous vermin. It is related that while the 
French troops occupied Madrid, a marauding soldier cut somo 
branches of Nerium oleander to employ as spits on which to roast 
his plunder, and of tho twelve comrades who partook of the feast 
seven died, and tho other five were dangerously ill. 
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The Loganiace^e, separated from the former order, are either 
tropical or near the tropics, a few species belonging to Australia 
and America. There is no order more venomous than this, which 
now includes Nux vomica , a drug yielded by the seeds of 
Strychnos Nux vomica , an Indian tree, with small greenish- white 
flowers, ribbed leaves, and a beautiful round orange-coloured 
fruit, the size of a small apple, having a brittle stalk and white, 
gelatinous pulp. The pulp of the fruit, according to Roxburgh, 
is perfectly harmless, and is greedily devoured by birds, but the 
seeds are extremely dangerous. 

The other members of the group have fow properties worth 
mentioning; the Ouobranch ickas are parasites upon the roots of 
other plants. The seeds, according to Vauchcr, will be dormant 
until they come into contact with the roots .of the Hemp, the 
plant on which it grows parasitically, when they immediately 
begin to germinate. 

The Gentian acea* belong to the monopetalous exogens of De 

^ Candolle and J ussieu ; 

A th °y arc herbaceous 

/ M plants, ribbed leaves, 
fl Mfill imbricated corolla, sta- 
ll I WJ 1110118 aT1( l alter- 

NLfEr nate ovary, superior 

two- celled, standing 

r,g ' 424 right and left of the 

axis of growth. As an example 
of the order we shall limit our- 
selves to describing the Little 
Centaury ( Erythrcea cent annum), 

Fig. 425. 

It is a little plant, common in 
woods, fields, and glades ; its 
opposed leaves are entirely sessile, 
and disposed like the thyme. The 
flowers are regular and herma- 
phrodite ; the calyx tubular, with 



five linear divisions. The co- 
rolla is in the shape of a funnel, 


Fir. 425.— Erythrsea Centanrea. 


with very long tube and limbs, with five divisions. Five stamens 
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are inserted upon the tube of the corolla, and the anthers open 
from within by two longitudinal clefts. Before the expansion of 
the flower they are straight, but become spirally gyrose after the 
emission of polleg. The pistil is composed of a superior ovary, 
surmounted by a filiform style, divided into two branches, which 
are rounded at the summit. The ovary is uniocular, and encloses 
a parietal placenta, bearing a great number of anatropal ovules. 
The fruit is a capsule opening in two valves, which bear the seeds 
upon their sides. These enclose a very small embryo in a fleshy 
albumen. 

The Gentians ( Gentiana) only differ from the preceding in 
the secondary characteristics drawn from the shape of the ovary, 
the placenta, and stamens. 

The root of the Yellow Gentian ( G. Jutca) is employed in medi- 
cine, being the plant which furnishes the Gentian root of the drug- 
gists. It is a native of the Alps and other mountains of Central 
Europe, growing vigorously in calcareous soils, where its numerous 
bright yellow flowers, in bufidles and verticles, surprise the 
traveller by their unexpected appearance. 

Most other species of Gentians are now abandoned in medicine ; 
but botanists cherish them for their elegance of form and the 
brilliant colouring of their flowers. We may cite as belonging 
to this family two of the most graceful ornaments of our rivers 
and ponds : the Marsh Trefoil (Mwyanthis trifoliuta ), whose tri- 
foliate leaves and flowers, disposed in spikes, snowy white, rose- 
coloured or purple in their tints, are furnished on the inside 
of their corolla with delicate filaments, rolled up from within, and 
of a dazzling whiteness. Again, there is the Fringed Buckbean 
( Vtlhtrsia mymphoides\ the elegant rival of the Nuphars ; which is 
being introduced into our ornamental waters, where their dark 
green lcavos, and white, yellow, or orange-coloured flowers form a 
\cry graceful ornament. 

* SOLANALS. 

Perigynous exogens, grouped together by tho common cha- 
racters of a monopet alo us corolla ; axile placentae ; symmetrical 
flowers ; two and three-celled fruit, with largo embryo, surrounded 
with small albumen. Anomalous genera, having no corolla or 



464 


THE VEGETABLE WORLD. 


separate petals, occur, but they are rare. Lateral affinities occur, 
which render the separation of the various groups a subject of 
very minute discrimination. 


Tn»<*s or shrubs, with opposite, sometimes pinnate, leaves, on dicho- 
tomous branches ; flowers in terminal or axil lary racemes or panicles ; 
calyx inferior ; corolla hypogynous ; four-cleft stamens, two or four, 
free. 


CCXXXVII. Oleaccffi. 


Herbaceous plants or shrubs, with alternate undivided or lobed i 
leaves; calyx five-parted; inferior corolla, inonopelalous, five-deft; > CCXXXVIII. Solanacear. 
stamens five, free ; axile placentae ; embryo temate. < 1 

Shrubs or herbaceous, often twining, plants ; leaves entire, opposite, 
alternate, or whorled ; oilue in lieu of stipules; flowers in uubols; 
calyx five-parted ; corolla raonopetalous ; stamens five, inserted in its 
base; anthers and stigma consolidated into a column. 

Trees with alternate leaves, scabrous, non-stipututo ; flowers in 
panicles; calyx inferior; corolla monopetnlous ; stamens five, free ; r CCXL. Cordiacete 

axile pbu'cntffl ; leaty cotyledon, folded longitudinally. ) 


CCXXXIX. Asdepiadaceae. 


Herbaceous plants or shrubs, usually twining; smooth or simply 
pubescent leaves, alternate, non. stipulate ; flowers axillary; corolla 
monnpetalotH : stamens five, free, inserted in tho base ot the corolla ; 
doubled up leafy cotyledon. 

Leafless colotirle-s parasites, with flowers in dense clusters ; cnlvx « 
inferior; corolla persistent; stamens equal to segments of the > CCXLII. Cuscutacese. 
corolla, free. J 

Herbaceous plants, opposite, occasionally nlternnte leaves; calyx 1 
inferior; corolla regular; flve-lobed Htamens. free, five inserted in > OCXLIII. rolemoniaceee. 
tube of corolla ; axile placenta ; straight cotyledons. ) 


CCXLI. Convolvulaccae. 


This important and numerous group includes a vast number of 
useful plants. Among the Ole vck.e wc have the Common Olive, 
whose fruit and oil arc alike valuable. Tho Ash ( Fraxinm ) is 
extremely abundant both in this country and America, and over 
the whole of Europe, the sap generated between the bark and the 
wood of Fraxinus rotumUfolia yielding the manna of the druggists. 
In the warm climates of Southern Europe this substance, which 
is a distinct principle called “ mannite,” is also produced from the 
Common Ash (F. excelsior ) . The Lilac (Syr in g a vulgaris) is also 
known to possess valuable febrifugal properties. 

The Lilac, Olive, and Ash trees are tho most interesting plants 
of the Oleaceao. Lilacs have regular and hermaphrodital flowers ; 
their monosopalous calyx is four-lobed ; corolla four-cleft, mono- 
potalous, hypocrateriform, the tube of which is mu^li elongated, 
and surrounded by a spreading, four-lobed limb; {wo stamens, 
having bilocular anthers opening from without by two longi- 
tudinal clefts, are inserted upon the tube of the corolla. Tho 
pistil is composed of a superior ovary, surmounted by a style 
divided into two stigmatic branches. This ovary is two-celled, each 
cell containing two suspended anatropal ovules. Fruit, a drupe, 
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a berry, or a capsule, the latter opening into two valves, having a 
partition in the centre, and only containing one seed by abortion. 
They are provided with a fleshy albumen and with a straight 
embryo. * 

The Lilacs were originally from Asia. Their leaves are opposite 
and simple. Two species are cultivated in our gardens: the 
Common Lilac (Syringa vulgaris) and the Persian Lilac ( Syringa 
Persica) ; both of them bitter, but without acridity, and useful 
febrifugals. 

The Olive ( Olea Europcea) is a tree of middle size, from twelve to 
twenty feet high, of a sober greyish green aspect, and without beauty, 
having a rugged stunted appearance. Its leaves arc oblong, or 
entirely lanceolate ; the upper surface smooth and whitish green, 
the lower scaly. The flowers of this tree form axillary bunches, 
straight and pendent during efflorescence, drooping when at 
maturity. Its fruit is a drupe, with unilocular stone produced by 
the abortion of one cell. The% pericarp of this drupe contains a 
fixed oil holding the highest rank among oils usod for alimen- 
tary purposes, which is obtained by pressure. In November, 
when the fruit is quite ripe, and assuming a reddish colour, it is 
gathered, taken to the mill, and passed between two grinding 
stones, placed at such a distance as to crush the fleshy part 
without breaking the stone ; the fleshy part and the stones being 
thus separated, the former mass is put into bags made of rushes, 
and moderately pressed. What is called “virgin oil” is thus 
obtained ; the pulp is moistened with water and again submitted to 
pressure, and the ordinary oil of commerce is obtained, the quality 
varying according to the number of times the pulp is watered. 

Tho Privet (. Ligustrum mtlgare) is, like the Olive, nearly allied 
to the Lilac. Its leaves aro astringent, and the berries, which the 
birds eat, furnish a black colour used in dyeing. Country people 
in France manufacture a writing ink with the crushed fruit of the 
Privet. • 

The Ash ( Fraximts ) also belongs to the same family. To 
understand the structure of the Ash, let us examine the structure 
of two species, namely, the Flowering Ash ( Fraxinus omus) and 
the Common Ash (F, excelsior ). The former is a tree from thirty 
to forty feet in height — a very ornamental tree. 

H H 
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Growing almost spontaneously in the South of France, it is 
cultivated as an ornamental tree in most countries. The com- 
posite leaves of the Flowering Ash have from seven to nine 
sessile, lanceolate and dentate folioles ; they are green and smooth 
on the upper surface, the lower part a little paler, and barbate 
throughout the whole length of the midrib. The flowers appear 
with £he leaves; they are regular and hermaphrodite, and of a 
greenish white. The calyx is four-lobed* and the whitish corolla 
has four very long linear petals. There are two stamens and one 
pistil, with two cells** each, containing two suspended anatropal 
ovules, like the lilac ; the fruit a winged samara. 

From this and some other species of the Ash — notably, as 
already observed, from F. rotundifolia — a liquid is drawn from it by 
incisions made in the bark, which concretes when exposed to the 
air. It is known under the name of " manna,” and seems to be a 
principle in itself, being incapable of fermentation. When fresh, 
it is sweet and nutritious ; with agn it becomes slightly purgative, 
and serves a useful purpose in medicine. The most highly 
esteemed manna is obtained from Sicily. It is furnished by 
different species of the Ash, especially the species named. 

The Common Ash ( Fraxinus excelsior) (Plate XVIII.) is a largo 
tree, which when in good condition reaches the height of seventy 
or eighty feet, with a trunk of eight or ten feet in* circumference. 
It grows in the woods, in clumps, or by itself, blossoming in April 
and May. Its leaves present from nine to fifteen nearly sessile, 
lanceolate, opposed folioles, smooth on the upper part, velvety 
below, at the base of each side of the midrib. The flowers of the 
Common Ash, contrary to those of the Flowering Ash, are com- 
pletely destitute of envelopes; they are composed of two sta- 
mens and a pistil. The flowers and the fruit resemble those of 
the Flowering Ash (. Fraxinus omus ). 

The Common Ash is found in many parts of Northern Asia* 
and is said to be indigenous in Japan. Its rapid growth and 
tough, hard wood make it one of the most useful British trees, 
besides being singularly graceful as an ornament on lawns and 
parks ; but more especially does it seem the natural ornament of 
architectural ruins, such as Melrose or Netley abbeys, where it 
may be seen in great perfection, blending its slender branches 




Platt X\ III —The Common A^h (Fraxxmi uceUxor\ 
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and airy foliage with the venerable walls and tracery of the 
windows. 

The Ash, however, is an enemy to all interloping vegetation ; 
its rapid growth exhausts the soil of all organisable substances, 
and the extension of its roots may be traced in the languid growth 
of its vegetable neighbours. 

The Weeping Ash (F. pendula) has all $ le characters of the 
Common Ash, while the tendency of its branches is to bend down- 
wards, so that the arching boughs, when grafted on a stem of 
suitable height, will soon reach the ground, and form a natural 
arbotir. Probably F. excelsior , if weighted at the extremity of the 
branches, would have the same tendency. 

.The Solanaceje, or Nightshades, are natives of all parts of the 
world without the polar circle, but they culminate in number 
and energy in the tropics. At first sight it would seem an 
anomalous system which places the Potato and the Love Apple 
in the same order with the Deadly Nightshade and Henbane ; but, 
as De Candolle remarks, “ it is not to be lost sight of that all 
our food should include a modicum of an oxciting principle, 
which if it existed in greater quantity would be injurious, but 
which irf moderate proportions is only a natural and necessary 
condiment.” Besides, as Dr. Lindley says, the apples, or fruit, of 
the potato are narcotic, although the tubers are wholesome and 
nutritious when cooked. Many plants of this order are used in 
medicine, Henbane ( Ilyoscyamus ), Deadly Nightshade (Atropa ) , 
Bitter-sweet ( Solamim), Stramonium 
(Datura), and Tobacco (Nicotiava) 
being the chief and most valuable. 

If we examine the Potato (S. 
tuberosum) as a typo of the family, 
we find the calyx (Fig. 426) is mono- 
sepalous, with five divisions ; the 
corolla monopetalous, and shaped like 
a wheel or cup, having lobes alter- 
nating with the division of the calyx, 
five stamens with short filaments, and bilocular anthers, opening 
at the summit by two spores. The pistil consists of a superior 
ovary, surmounted by an elongated style, which terminates in an 

h h 2 
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obtuse stigmata. This ovary Has two cells, and for each cell a 
large placenta, lobed, with one atropal ovule inserted upon the 
partition which separates them. The fruit is a berry or apple, 
containing a number of compressed seeds, supplied with a fleshy 
albumen and an embryo bent round upon itself. 



Fig. 427 —Potato plant and tuben. 

The Solaria are plants with simple alternate leaves without 
stipules, the stems of which are herbaceous, ligneous, or sub- 
ligneous, and tho inflorescence is indefinite. 

The Tuberous Morell (which has also been called Solarium tuber- 
osum ), of which we have been writing, is better known as the 
Potato (Fig. 427). This useful vegetable came originally from 
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the Cordilleras of Peru and Chili. We have already said that its 
tubers are not the roots, but the real subterranean branches of the 
plant : p (Fig. 428) being the parent tuber, from the evolution of 
an eye of which the axis or under-ground stem a has issued ; a 
is a branch given off at a node of the primary axis a, at which 
also the root-fibres r are developed; t, a young tuber, is the 



Fig. 428. Boots and Tabers of the Potato. 

thickened extremity of the branch. As examples of the genus 
Solanum, we may also cite the Black Nightshade ( S . nigrum ), and 
the Woody Nightshade ( S . dulcamara). 

The Nightshade ( Solanum nigram) is a herbaceous shrubby plant, 
which grows abundantly under hedges, in woods, by river sides, 
on the walls of cottages, and in cultivated places. It has white 
flowers, producing a black berry, while S. Dalmacara has purple 
flowers and purple berries. An active crystallizable principle, 
vomitive at first, afterwards narcotic, pervades both fruits. 

The Egg Plant ( Solanum esculentum), known as the Mad and 
Jews’ Apple, is a herb originally from tropical Asia, which culture 
has spread along the shores of the* Mediterranean and Southern 
regions of Europe. It is now naturalised in America. Its large, 
shiny, ovoid, generally violet, but sometimes yellow-coloured fruit 
contains a white flesh, which becomes comestible by cooking. The 
Apple of Sodom (S. Sodomeum), a native of South Europe and North 
Africa, contains a greenish pulp which produces headache, mad- 
ness, and even death. 
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Marvellous properties are ascribed to the Egg Plant by ancient 
writers. Mandeville, an old English writer of wonderful travels, 
speaking of the Dead Sea, tells us that “ besyden growen trees 
that baren fulle faire apples, and faire of colour to beholden, but 
whosoe breakethe them or cuttethe them in two, he shall find them 
within coles and cyndres.” Milton, alluding to this tradition, 
finely apostrophises the breakers or cutters : — 

“ They, fondly thinking to allay 
Thoir appetite with gust ; instead of fiuit 
Chewed bitter ashes.” 


The Egg-shaped Morell (Solarium oviferum ), the fruit of which is 
the shape, colour, and about the size of a hen's egg, is eaten cut 
up in slices and fried. 

Around the Solanum are grouped many interesting plants which 
we ought to mention did our space permit. 

The Tomato (Lycopersicum esculentum) is cultivated in most 
gardens, and produces a fruit called the Love Apple, of a lively 
red colour, with round lobes, filled with an orange, sourish pulp, 
having a very agreeable perfume. * 

The Belladonna, or Deadly Nightshade ( Atropa belladonna :), is a 
perennial herbaceous pftmt, of elegant carriage, but suspected 
physiognomy, with sombre leaves, livid flowers, and fruit resembling 
little black cherries. The sweet flavour of 
these fruits is deceitful, for thoir juices 
constitute a deadly poison. In some 
circumstances the medicine drawn from 
the berry (Fig. 429) has powerful narcotic 
and soothing properties. The expressed 
juice of tho leaves produces a remarkable 
dilation of the pupil of the eyes — a singu- 
lar property which has been utilised in 
rig. 429 -Berry of Belladonna. operations for cataract to facilitate the 

extraction or lowering of the crystalline. The juice of the berry 
applied as a cosmetic pales the cheek. 

The Mandrake (Mandragora officinarum ), the properties of which 
are analogous to those of Belladonna, but less violent, in olden 
times, was employed by pretended magicians and false sorcerers 
to ‘produce Omental hallucinations and disturb the reason. The 
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Winter Cherry {Pkysalis alkeKengi), a slightly acid succulent berry, 
enclosed in an accrescent calyx, sometimes used at dessert, is recom- 
mended as a diuretic. The Capsicum, the shiny berries qf which 
are green at first, and red when arrived at maturity, contains a 
resinous, balsamic, but very acid principle, which makes these fruits 
to be much esteemed as a condiment in all countries. 

Tobacco (jy icotiana) belongs to another section of the family of 
the Solanaceae. Their anthers open by two longitudinal clefts. 
Their fruit is dry ; it is a capsule which p — 

opens in two valves, leaving the placen- /\ 

tary partition filled with seeds in the ^ N 
centre. (Fig. 430.) The Tobacco is a 
renowned plant, which has made the 
conquest of tho world. In all parts of * Mnll 
the globe it is consumed. This, however, « 1 Ki 

is not the place to enlarge upon this Iff mm 

Henbane ( Hyoscyamus niger) "is distin- 
guished from the Solanum and its con- !( ufWHHIKMr 

geners as well as from the Tobacco, by 
its capsular fruit, which opens circu- Hway 

larly like a little box. Lastly, we must Ik ff 

mention the Thom Apple ( Datura stra - jV 

moniuni ), the incomplete madricular i I 

capsule of which is generally filled with \ 1 

prickles or tubercles. \j 

The AsCLEPIDIACEJE are succulent Flg 480 -Tobacco Plant, 

plants, chiefly of South Africa, where they flourish in the dry and 
sterile soil. In tropical India, America, and Australia, they also 
abound ; only two species being found in northern regions. Of 
Asclepias there are many North American species, and Cynanchum 
is found between 59° and 32 v north latitude. Tho roots of most 
of the species are acrid and yield a milky juice. Most of them 
possess useful medicinal properties. 

Th© Coruiaceje are native trees of the tropics of both hemi- 
spheres. The flesh of their fruit being succulent, mucilaginous, 
and emollient. 

The Con vol vu lace^e, or Bindweeds, are familiar to most readers, 
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and universal favourites, from their elegant twining stem, which 
accounts for their name— derived from volvo, to wind round — 
heart- sjpped or lobed leaves, and the innumerably varied colours of 
their bell-shaped flowers. 

The Cuscutaceae are climbing colourless parasites of both hemi- 
spheres. Mr. Griffiths speaks of a gigantic species which even 
preys upon itself in Afghanistan, where he saw one mass covering 
a Mellon-tree from twenty to thirty feet high. 


Pkimulads. 


Perigynous Exogens, having monodichlamydeous, monopetalous 
flowers, a free central placenta, and an embryo lying inside a 
large quantity of hard albumen. 


Small trees, bushes, or herbaceous plants, with lobed alternate 
leaves, the lower ones opposite ; flowers in racemes or spikes ; calyx 
inferior; corolla monopetalous; stamens five, alternate with the 
sepals ; two styles. 

Herbaceous plants or undershrubs, with alternate dv clustered 
leaves, sheathing and non-stipulate ; flowers loosely pdhicled ; calyx 
and corolla tubular, monopetalous, with a narrow tube or five petals 
with a long claw ; stamens opposite tho petals ; five styles. 

Herbaceous plants, leaves in roBettes, flowers in spikes ; calyx four- 
parted ; imbricate in Aestivation ; corolla monopetalous ; stamens four, 
alternate with the petals ; one style. 


Herbaceous, sometimes almost shrubby plants; leaves radicle; 
flowers in radical scapes and umbels ; oalyx five -left ; corolla, mono- 
petalous; stamens opposile the petals, inserted upon the corolla, 
equal in number to its segments ; fruit capsular ; one style. 

Trees or shrabs, with alternate leaves, serrated, or entire, coriaceous, 
smooth ; flowers in umbels, corymbs, orpanicles, small white or red ; 
calyx four or five cleft ; stamens opposite the petals; fruit indehiscent, 
drupaceous. 


CCXLIV. Hydrophyllaceee. 

CCXLV. Plumbaginaccse. 
CCXLVI. Plantaginaccse. 

CCXLVII. Primulaccae. 

CCXLVHI. Myrainaccso. 


The Hydrofhyls are little known out of the American conti- 
nent. Nama and Hydrolea occur in India ; some -of the Nemoplnla 
are garden favourites cherished for their elegant flowers ; the Pltjm- 
b agin ace as grow in the salt marshes and sea-coasts of the tempe- 
rate parts of the world, along the Mediterranean basin, others in 
Greenland and the mountain ranges of Europe, and a few within 
the tropics ; Plumbago zeylanica from Ceylon to Port Jackson ; the 
jEgialitis grow among the mangroves of Australia ; Vogelia at the 
Cape of Good Hope. 

The Pl ANTAGINA0EA5, often stemless herbs, are scattered over the 
world, but they prevail chiefly in temperate latitudes ; their foliage 
is slightly bitter and astringent; their seeds are cohered with mucus, 
which renders many of them emulcent. 
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The Primulacejb are herbaceous plants, with simple alternate 
leaves, and without stipules ; their stems are chiefly subterranean, 
and their leaves form a rosette at the surface of the soil, from 
whence springs the stalk bearing the flowers. They are mostly 
natives of temperate regions, rare between the tropics, but abound- 




Fig 431. The Cowslip (Pnmula imi) 


ing in mountainous parts of Europe and Asia. The Cowslip 
(. Primula verts), Fig. 431, grows in our woods and fields. The 
farinaceous or Birds’ Eye Primrose is not uncommon in boggy 
places as far north as Yorkshire. The Grandifioral Primrose is 


474 


THE VEGETABLE WORLD. 


an indigenous species in France, often cultivated in gardens ; its 
flowers are of various colours, yellow, purple, and white. The 
Chinese Primrose makes an agreeable ornament to our conserva- 
tories during the winter. 

The calyx of the Primrose flower is monosepalous, and forms a 
tube terminated at the summit by five lobes or teeth. The corolla 
is monopetalous and hypocrateriform ; its limbs present five lobes 
alternating with the teeth of the calyx ; five stamens are inserted 
upon the tube of the corolla, and their two cells open from within 
by two longitudinal clefts. The pistil presents^, superior ovary, 
surmounted by a more or less elongated style. The oijiry is unilo- 
cular, and has in its interior a large central placenta : it is filled with 
a great number of ovules. The fruit is a capsule, with five valves, 
opening at the summit, through which the seeds, which are sup- 
plied with a fleshy albumen enveloping a straight embryo, are 
suffered to escape. 

Next to the Primrose we willjfiace the Cyclamen, so character- 
ised from its elegant corolla with reflex lobes, and by its sub- 
terranean stem, for it has no cereal stem, the root stem being 
sometimes so enlarged as .to resemble a loaf of bread ; it is a 
favourite food with swine, whence the name of Sow's Bread, not 
uncommonly given to it. We have also Lysimachia, with wheel- 
shaped corolla, and bitter astringent roots; one of them, the Yellow 
Loosestrife (L. vulgaris ), unfolds its large handsome flowers by the 
sides of rivers and in shady watery places. 

Slightly removed from the Primroses are the Pimpernels f^Ana- 
gallis) ; they have a round ovary, with a thread-like style, one 
a capsulo, opening like a box with a lid. 

The remaining Perigynous orders, ranging from CCXLIX. the 
t^ASMiNACE^K, to CCLXY. the LentibulariacejE, although they in- 
clude some interesting families of plants, our space compels us to 
dismiss with little more than a brief enumeration. In this group 
we must include the Jasmines, chiefly inhabitants of tropical 
India, America, and Australia, two species only being natives of 
the South of Europe. 


Shrubs, ©reot or climbing ; leaves opposite ; flowers hermaphrodite, 
in corymbs or panicles, frequently sweet-scented; corolla hypogy- 
nous, four to eight lobed ; stamens two, inserted in tlie tube of the 
coiolla; style simple. 


CCXLIX. Jasminacee. 
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Small trees or shrubs, -with opposite leaves ; minute panicled flowers ; ) 
calyx with four sepals ; corolla four-cleft : stamens four ; fruit a berry, V 
one- celled. Found chiefly in India, Syria, and North Africa. ) 

Trees, shrubs, or herbaceous plants, harshly pubescent, with simple \ 
leaves; solid four-celled ovary; terminal style; and berry-like ( 
unopening fruit. Natives of tropical countries and the South of f 
Europe. ) 

Prostrate herbaceous or sufrutuose plants, with alternate non-stipu- ) 
late leaves ; showy symmetrical flowers ; monopetaloua corolla ; fruit > 
enclosed in a permanent calyx. ) 

Herbs, shrubs or trees, with simple alternate leaves, often hairy ; 'j 
flowers hermaphrodite; oircinate calyx; five, rarely four-parted, 1 
corolla; hypogynous stamens five, inserted in the corolla; stigma f 
naked. ) 

Herbaceous stemless plants, with radicle leaves ; flowers regular ) 
and symmetrical on scapes ; . fruit, a solitary nut. A single genus of > 
New Holland forms the order. ) 

Herbaceous plants or under-shrubs, with square stems ; opposite non- \ 
stipulate leaves, repletp with receptacles for aromatic oil; calyx I 
tubular; corolla monopetaloua ; stamens four, inserted upon the f 
corolla; irregular unsymmetrical flowers. J 

Trees or shrubs, sometimes herbaceous plants, with opposite non- \ 
stipulate leaves; flowers unsymmetrical, in apposite corymbs or 1 
alternate spikes, sometimes in dense heads; calyx tubular ; corolla [ 
hypogynous; fruit a nut, sometimes a berry. ) 

Shrubs, with simple non-stipulate leaves ; flowers irregular, unsyzn- 1 
metrical ; corolla monopetaloua ; stamens four ; fruit a drupe. j 

Herbaceous plants or branching shrubs, with alternate leaves ; spa- ) 
thaccous calyx ; corolla tubular, hypogynous ; stamens four, didyua- y 
mous ; fruit a two-celled nut. * ) 


COL. SalvadoraceaB. 

CCLI. Ehretiaceee. 

CCLn. Nolanocea. 

CCLm. Boraginacem. 

CCLIV. Brunoniaces. 

CCLV. Labiacese. 

CCLVI. Verben&cese. 
CCLVU. Myoporacese. 
CCLYnr. Selaginacem. 


The Boraginaceje are mostly natives of temperate regions. 
These plants are abundant in Southern Europe ; their properties 
are unimportant. Tho Bugloss and the pretty Forget-me-not 
(Myosotis palitstris) being, perhaps, the best known species. 

The common Comfrey ( Symphitum officinale ), Fig. 432, which 
we will take for a type of this family, is a herb angular, rough, 
heavy, with simple alternate leaves, without stipules ; the very 
ample radicle leaves are ovately-pointed, or lengthily petiolate ; 
the cauline leaves decurrent lanceolate, with rough and pubescent 
limbs. The inclining flowers, disposed in cymes, ire very large, 
white, yellow, or violet coloured; they are regular and hermaphro- 
dite. The calyx has five lanceolated sepals. The corolla is 
tubular, with campanulate urceolatcd limbs, and short triangular 
lobes, reflex on the outside. Underneath these five lobes the neck 
is furnished with five lanceolated scales, forming a flat white 
cone, the sides of which are filled with transparent crystalline 
papillae. Five stamens are inserted upon tho tube of the corolla, 
and alternate with its lobes. The fruit is composed of four 
achense. The Comfrey is common in England, growing in 
meadows, near rivers and ditches. 
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By the side of Symphitum are grouped other genera very like 
them, such as thf Borage ( Borago officinalis) , the rose-like corolla 
of which, purple in the bud, becomes of a very pretty blue when 
fully expanded; the Bugloss ( Anchusa officinalis), sometimes 



Fig. 432.— The Comfrey {Symphitum officinale). 


called Ox-tongue, a common plant in waste places, the juice 
of which was formerly in request as a cordial ; Pulmonaria offi- 
cinalis , employed in olden times in medicine, now abandoned 
to the kitchen in the north of Europe, where it is used as a culi- 
nary vegetable ; the Myosotis , which from its pretty blue colour 
and from its beauty and freshness has obtained the name of 
Porget-me-Not ; the Viper’s Bugloss ( Echium vulgare ), chiefly 



BOBAGINADS. 


477 


remarkable for the strange irregularity of its corolla, and the 
unequal length of its stamens. 

The Labiateje, from labium, lipped, describes the peculiar form 
of the upper lip of the corolla in this important order. They are 
herbaceous, or half shrubby plants, usually yielding more or less 
quantities of aromatic essential oil. Their stems are four-sided, 
with opposite branches and leaves ; flowers in axillary opposite 
clusters, sessile, or on short stalks ; and the upper lip of the 
corolla, which is characteristic of the order, consists of two united 
petals opposite to the three united sepals of the bilabiate calyx, 
while the two united sepals are opposed to the three united petals 
of the corolla. 

The extent of the order has led to various attempts to class them 
in tribes ; of these attempts we select the following : — 

Tribe I. Menthoide^e. Mint tribe ; lubes of the corolla nearly equal. 

Tribe II. Salviceas. The Sages ; corolla two-lipped ; stamens two ; and three lobes separated by 
a filiform connection. 

Tribe III. Thymoides. Thymes; corolla tv^o-lipped ; stamens four, nearly equal, or lower pair 
slightly longer; in true Thymes stamens straight, diverging; in Melissa, stamens more or less bent, 
converging. 

Tribe IV. Lamioidea:. Lamium tribe ; stamens four, contiguous and parallel under the upper lip 
of the corolla. In Nepetea the stamens on the lip shorter than the stamens on the helmet. In the 
Stachyg longer. In Scutellaria the calyx is two-lipped when the carpels are ripe. 

Tribe V. AjugoidEjE. The Ajugas ; upper lip of the corolla short or absent. 

The Labiate® are spread over the whole world, but are most 
abundant in temperate regions, diminishing in number to- 
wards the poles and the tropics; between the tropics they arc 
rare, and from polar regions of both hemispheres they are wholly 
absent. 

The White Dead Nettle ( Lamium album) (Fig. 433) is a 
herbaceous plant, frequently mot with in grassy places and by 
road-sides. It will serve as a type of the numerous family of the 
Labiate®. 

The stems and branches of the Dead Nettles are four-sided ; the 
leaves simple, ovate, and opposite, long and acuminate, unequally 
dentate and slightly rugose. The inflorescence is composite, in 
small contracted cymes, with sessile flowers, thus forming what 
Botanists call glomerules, which spring from the axilla of the 
upper leaves. The flowers are hermaphrodite and irregular. 
The calyx is monosepalous. The corolla rather large, white, 
tinged with yellow inside, monopetalous, and bilabiate. The 
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stamens are four in number, of unequal length, two large and 
two small, inserted upon the corolla. The pistil consists of a 
superior ovary, the external and upper surface of which presents 



Fig 433 —The White Dead Nettle 

four protuberances, and a style, which is inserted in the midst 
of them, terminating in two branches covered with stigmatio 
papillae ; each protuberance is a cell of the ovary, and each coll 



BIGNONIALS. 


479 


contains an anatropal ovule ; when at maturity, each cell becomes 
an achene. Th6 seed encloses a straight embryo surrounded by a 
fleshy albumen, slightly developed. 

All the Labiate© possess similar characteristic organs of vege- 
tation to those described, with some slight differences, depending 
on the shape of the calyx, that of the corolla, or the number and 
relative dimensions of the stamens. For instance, the Sages and 
Rosemaries, instead of having a calyx with five equal or nearly 
equal teeth, have a bilabiate calyx. They are campanulate or 
infundibuliform in shape, with nearly equal lobes. The sages have 
two stamens. These stamens have an anther of a very remarkablo 
structure; the connective is very long, and is placed perpen- 
dicular to the filament, like the beam of a balance. At one 
extremity of this beam is a cell filled with pollen ; at the other 
an appendage which represents the other cell, which is abortive. 
Most species of the extremely natural family of the Labiate© are 9 
endowed with stimulating propqjties, due to an essential aromatic 
oil, which resides in tho glands placed under the epidermis. The 
Common Sage and many other species of the genus are thus 
gifted; so also is the Rosemary (Rosmarinus officinalis), the Wild 
Thyme (Thymus serpyllum), Peppermint (Mentha piperita), and 
the Common Balm (Melissa officinalis), from all which useful medi- 
cines are obtained by distillation. 

Tho Ground Ivy (Glechoma hederacea), the Hyssop (Ilyssopus 
officinalis), which are also consecrated to medical usage, are 
efficacious as bitters and aromatics. The Teucrium chanwedrys is 
also sometimes employed in medicine. The bitter principle exists 
almost exclusively in this plant. # 


Bignonials, 


which conclude the series of perigynous Exogens, have dichla- 
mydeous, monopetalous, unsymmetrical flowers, capsular or berried 
fruit, consolidated carpels, and embryo with little or no albumen. 


Herbaceous plants, leaves opposite or alternate; flowers aAllary, ) 
solitary or clustered ; calyx in five equal parts ; corolla monopetalous ; > • 
parietal placenta ; bony or capsular fruit. ) 

Soft wooded, fleshy herbs or shrubs; leaves rugose, non-stipu- \ 
late ; flowers showy, in racemes or panicles ; calyx half-adherent, f 
flve-parted ; corolla monopetalous, tubular ; stamens two, didynamous ; ( 
anthers two-celled, cohering. ) 


CCLIX. Pedaliacea. 

CCLX. Gesneracctt. 
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Small trees; leaves alternate or clustered ; flowers growing out of 
the old stems or branches ; calyx free ; corolla monopetalous, some- 
what two-lipped $ stamens four, growing on the corolla ; fruittuccu- 
lent, hard-shelled. 


} 


‘site, without stipules ; flowers termiflalT somewhat panioled ; cafyx ( 
*' " monopetalous stamens, flve j 


Trees, shrubs, and herbs, often twining or climbing; leaves oppo- ' 
“ ■* « * * i; calyx 


divided or entire: spathaceous corolla 
unequal ; winged seeds ; no albumen 

Herbaceous or shrubby plants, with opposite leaves, rarely in fours, 
without stipules; flowers opposite in spikes, sometimes terminal; 
calyx four or five-parted ; corolla monopetalous ; stamens two, both 
bearing anthers ; wingless exalbuminous seed. 

Herbs, shrubs, or undershrubs, with opposite, whorled, or alternate ' 
leaves; flowers axillary or racemose; calyx inferior; persistent 
sepals, sometimes united; corolla monopetalous; stamens in single 
aeries, opposite the sepals ; seeds albuminous. 

Herbaceous water or marsh plants; leaves radicle, undivided; 
flowers single or in spikes ; cqlyx inferior, divided persistent ; corolla 
monopetalous, liypngynous ; stamens two, within the corolla; minute 
seed, without albumen. 




CCLXI. Oretoentiacea 

CCLXH. Bignonlacess. 

CCLXHT. Aoanthacea. 

CCLXIV. Serophulariaceee. 


CCLXV. LentibulariaceeBi 


The Pedaliace^b occur in small numbers in the tropics, chiefly 
in Africa. Sesasum, yielding an oil which is substituted for olive 
oil, and several other species have useful medicinal properties. 

The Gksneriace^e are small bushes, frequently mere herbs, 
’ distinguished by their winged see^fc, finely oblique veins, sometimes 
extending into long hairs, or e*en flattened wings, and the seed 
a large leafy cotyledon. Those which have forced their way into 
our gardens are natives of tropical America. Other genera aro 
found in all parts of the world, from the cooler parts of Asia, 
the Cape of Good Hope, the warm valleys of the Himalayas, 
and Australia. They are generally trees of great beauty, yield- 
ing sweetish fruits. 

The CrescentiacejE, Bignonaceje, and Acanthaceje are respec- 
tively natives of the tropics of both hemispheres. The Calabash- 
tree ( Crescentia Cujete) bears a great gourd-like fruit, filled with 
a subacid pulp, much eaten by the negroes. The chief station of 
the Bignonias, whose trumpet-shaped flowers are the glory of 
the places they inhabit, extends from Pennsylvania to the southern 
provinces of Chili. The Acanthaceee, distinguished by their large 
leafy bracts, which almost conceal their flowers, art almost *11 
tropical, although the typical genera Acanthus is found as far. 
north as Greece, where it became the model for a graceful archi- 
tectural ornament. • 

The Scrophulariaceje include a large number of well-known 
favourites, of apparently anomalous structure and forms, which 
at first glance would seem to belong to other orders. They are 



_ ’#* -Ai^Boe of a fift^' 1 

• t ^BMW. $ ,T^^»*’fim^£Boa of 'the corolla is imbrioated. v 

«*»****«»: 

oflWWpjlia, sild?W J fi9t|Si®5.iSy'tb loSfl a' put of. the stamens, occurs 
far.VtTfemffli. of Antirrhmtun ia.to form pouches, 

«***£«?• iw. 1 * '&!'&• 434/ in which we observe the corolla 

tailing an upward direction, when , the spur is produced which 





causes the Calceolaria to assume the slipper-like appearance/*, 
this brings a whole tribe of lovely flowers into* the order. The' 
species are generally acrid, bitter, and suspected. In the Foxglove 


(QigUalis purpurea,^ Fig. 434), and several other species, these 
cpja^ i beoonie dangerous. 


^V Scbi^anthus, Calceolaria, Alonsoa, Antirrhinum, Murandia, 
^^ospermium, Rodochiton, Collinsia, Pentstemon, Russellia, 

4 Jj^mianthus, Digitalis, present us with a galaxy of 
greenhouse and garden flowers suck as scarcely# any other 
orderoan nroduoe, . 



EpxdYNOtis Exogens. 


The term Epigynous— derived from tn, on, and y wi\, tho ovary 
— alludes to the position of tho stamens and other outer floral 
appendages in respect to that organ. When the stamens are placed 
on the ovary, their insertion is said to be epigynous, which gene- 
rally indicates the complete adhesion of the tube of the calyx 
to the ovary through its whole'lcngth, or to the style or disc, as 
in the case of tho TTmbellifem;. .This and bi-scxual flowers are 
the most distinctive mark of this sub-class. It includes many 
important natural groups and orders, beginning with 


Ttik Campanals, 

0 7 

probably the most extensive natural, group in the whole Vegetable 
World. ' 

t 


Herbaceous plants or under-sin ubs, with simple, almost always alter- 
nate leaves, without stipules; flowers Mingle, in racemes, spikes, or 
paniiles, usually blue or white ; calyx supenor, five-lobed ; corolla I 
monopetalous, inserted into the top of the calyx ; stamens inserted r 
into the calyx; ovury two or more celled; tree 01 halt-united autheis; 
naked stigma. 


CCLXVI. Cnmpnnulaceie. 


Herbaceous or shrubby plants, alternate leaves without stipules ; ' 
lowers axillaiy orvalvate; terminal calyx; live lobed corolla, irre- 
gular, monoprtaloiM, inserted in tile eal>\; stamens inserted niter- V 
nately with the lobes of the corolla; ovury two or more celled; 
autheis syngeuosiuiis. t 


Herbaceous, rarely shmbby, plants, with scattered, often lobed \ 
eaves; flowers distinct, nevei capitate, calyx superior; corolla ( 
mperior; stamens five, alternate with the segments of the corolla; f 
ovary two or mote telled; anlheis tiee. • J 

Herbaceous plants or tender slinihs, with scattered, sometimes ^ 
entue, wlioi led leaves ; flowets in spikes, racemes, *»r corymbs ; eulj'x 
adbcieut; corolla monopetalous, unbruate; stamens two, united 
with tlie style into a column. 


CCLXVTII. Goodeniacea*. 


OCLXIX. Stylidince®. 


Annual or perennial herbs, sometimes twining leaves in rosettes ; 1 * 

flow T ers bisexual; calyx supermi ; ovuiy one-eelled; corolla inibn- J- CCLXX. Valerianacea?. 

gated; anthers free ; ovule pendulous, without Albumen ) 


Hetbaceous plants or under-shrubs, with opposite w hurled leaves; \ 
flowers arranged on a common disc : t alyx adherent ; corolla mono- [ 
petalous, tubular, inserted in tho calyx; owuy one-eelled; anthers s 
free; ovule pendulous. / 

Herbaceous plants; leases altenmle, non -stipulate; flowers in ) 
heads, calyx supenor, of five unequal purls ; ovary one-eelled; > 
coiolla vulvate ; seeds pendulous. ) 


CCLXXt. Hipsacacea. 


CCLXXII. Calyceracea. 


Herbaceous plants or shrubs ; alternate or opposite leaves* without 
stipules : flowers Unisexual or liei niaplu odite ; ealy \ superior ; corolla yy TTT 

monopetalous, vulvate; ovury one-eelled ; stamens equal in nmnber xul.-\aiu. xompowr®. 
to the teeth of the corolla. 


The Campanulacea?, or Boll-shaped Flowers, inhabit the tempe- 
rate parts of the world, being raro in the tropics, and chiefly 
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found, according to De Candolle, between tho 3Gth and 47ili 
parallel — tho chain of the Alps, Italy, Greece, the range of the 
Caucasus and the Altai Hills : Africa, as far as the Capo of Good 
Hope, being their true country. Tho whole order are more or loss 
ornamental, and most of them yield a whito milky juice, which is 
somewhat bitter and acrid. The German botanists divide them 


into, 1, Wahlenbergiem with 
capsules opening at tho 
suimqjjt, which peculiarity 
De Candolle found be- 
longed to genera of the 
Southern Hemisphere ; and 
2, Carnpanulacea % with 
capsules opening at the 
side or base, which the 
same botanist found be- 
longed, with one exception, 
to the noithern part of the 
globe. Their chief pro- 
perty is the beauty of their 
flowers. 

The Bey Campanula 
(Fig. 4d6), so called from 
its huge, full-blown, bell- 
shaped corolla, opening in 
great numbeis at the same 
time, is a native of the 
south of Em ope* Its stem 
is erect, branching towards 
the top ; the leaves are 
sessile, ova tidy lanceolate, 
irregularly cienulate and 
dentato, with slightly in- 



Fiff. 4S6 — The Bell Flower ( Campanula). 


dined flowers, disposed in loose bunches. The flowers are regular 
and hermaphrodite. Tho calyx composed of fivo sepals ; the corolla 


campanulate, or bcll-shapcd, is divided in its upper part into five 
lobes, alternating with the sepals. 


The stamens, five in number, are free, and are not inserted in the 


1 1 2 
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tube of the corolla. Anthers bilocular, and the filaments are 
flattened and enlarged in their lower part in order that they may 
embrace the ovary. The pistil is composed of an inferior ovary, 
surmounted by a style, divided into five stigmatic branches. The 
ovary is five-celled. The fruit a capsule, which opens at the base 
in five small cells. 

There are several species of the Campanula which are only culti- 
vated for their pretty flowers and pyramidal form. We may cite, 
as worthy of cultivation in the garden, the Peach-leaved Bell- 
flower (C. persicifolia), with flowers of pale blue, erect and in long 
compound panicles, indigenous in Kent and the south of England 
and in France. This species grows double, and forms a fine 
garden flower. C. pyramidal is is another stately Bell-flower 
which reaches the height of three or four feet, forming a pyramidal 
mass of flower. The pretty Scotch Harebell (C. rotundifolia ) , with 
slender stem and nodding cluster of “ heavenly blue,” is not the 
least worthy of notice. # • 

The Lobeliackje are frequently found within or upon the 
borders of the tropics of both hemispheres. They are rare in 
northern parts ; Spain, Sicily, and Italy, each claim one, and one 
is found in Kamtschatka. They are extiemely beautiful when in 
blossom, and great favourites in the greenhouse, but the milky 
juice with which they are charged is powerfully acrid and narcotic, 
corrodes the skin, and is fatal taken internally. Burton says that 
if horses cat L. longijlora , inflammation is produced, so that they 
swell until they burst. Like most* of the poisonous orders, it in- 
cludes species possessing valuable medicinal properties. Many of 
them yield gums and oils. The Lobeliads arc found chiefly between 
the tropics in the New World ; in Asia and Africa they are found 
to the south of these regions, some few in North America, and one 
in Kamtschatka. They are all charged with a miljcy juice which 
is sufficiently acrid to corrode the skin, mingling with narcotic 
properties of a dangerous character. The Indian tobacco (L. inflata) 
is a North American species, possessed of medicinal virtues. When 
dried the plant is formed into a cake, when it has a slightly irri- 
tating, acrid taste, somewhat like tobacco, causing a flow of saliva 
and a feeling of nausea. 

The remaining orders of this group are natives of Australia and 
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the islands of the Indian Ocean. The Valerianaceje are natives 
of temperate climates ; generally strongly-scented aromatic plants 
The Dipsacacees include the Teazel {Dipsacus) used by fullers. 
The Composite, or Asteraceee, includes an immense number of 
herbaceous and shrubby plants, sometimes of small trees, amount- 
ing to nine thousand species, which botanists divide into Sub-orders, 
Tribes, and Sub-tribes. 

The flowers of this family have an arrangement quite charac- 
teristic. They are all disposed on a head or disc, so as to have the 



Fig. 437 — Diac, sec tion, and detached flowers of the Dais£. 


appearance of being a single flower, though they are really a 
union of many flowers ; hence the name of Composites, which has 
been given to them. This arrangement is easily understood if 
we examine tlie representation of the capitiflum as it appears in 
the Common Daisy (Flora Marguerita) or Beilis perenrus y of which 
we give in Fig. 437 the whole of the capitulum in a ; a section 
of the head is seen at b ; finally, the isolated flowers of the 
centre, and the circumference of the samo capitulum are repre- 
sented in c and d. The flowers of the same capitulum may be 
all of the same description, namely, hermaphrodite, stainencd, 
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and pistilled ; or they may also be of two kinds — the exterior 
neuter or female, the interior hermaphrodite or male. The*calyx 
of these flowers may be of various shapes. Sometimes it is so 
reduced that it seems as if there were none ; in other times it 
forms a sort of cup or a crown; sometimes it develops into an 
awn, with teeth and scales. It even degenerates into a kind of 
silky tuft, which forms an egret. The corolla is either regular 
or irregular. In the former case it is tubulous, and its limbs 
generally are five-lobcd. In the latter the limbs appear split in its 
greatest extent, and warped on the outside, like a tongue ; dentate 
at the summit, from whence it separates into two lips. The 
tubular corolla is called the Jioret ; the tongue-like corolla semi- 
Jlorct. The stamens arc inserted upon the tube of the corolla, 
and alternate with its divisions. The filaments are generally free, 
but the anthers are attached at their edges by means of a tubo 
which sheathes the style. They are two-celled, opening from 
within. The pistil is composed of,an uniloeidar ovary, containing 
a single, straight, anatropal ovule ; it is surmounted by a very 
slight style, which is divided into two branches, both in the 
hermaphrodite and female flowers, but it is undivided in the 
male. The branches of the style are furnished with stigmatic 
papilla 1 , hair-like collectors. Before expansion the style is shorter 
than the stamens; but at the time of fecundation’ it increases 
rapidly, and rises into the hollow cylinder formed by the anthers. 
As they rise, the hairy collectors sweep off the pollen which the 
gaping anthers contain, and soon appear charged with its precious 
dust. It is observed that the female flowers arc destitute of hairy 
collectors; that the male flowers are alike destitute of the stig- 
matic papillae and hairy collectors. The fruit is an achene, often 
furnished with a proper egret, to favour its dissemination. Tho 
solitary seed encloses a straight embryo without albumen. 

•Tournefort separated the Composite into Semi/fosctrfes, namely, 
those where tho capitulum is entirely composed of flowers with 
a ligulate or semifloret corolla; Floscules , those in which the 
capitulum is entirely composed of flowers with tubular corolla, 
or of florets ; and Radiates, those where the capitulum is formed 
of central tubular flowers and of ligulated peripheric flowers. 

De Candolle, in his “ Podromus,” divides tho Composite into 
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three grand series. First, Liguliflorce , or Cichoracca , which have 
a ligulated corolla, and answer to the Scmifloscules of Tournefort. 
Pappus crown-shaped or chaffy in Scholymidcs ; seed-nuts without 
pappus in Lampanida . Either crown-like or with entire chaffy 
scales in Haseridce ; with narrow, semi- lanceolate, often pinnate 
scales in Hypochcerulce. Naked receptacle and scaly pappus in 
Srorzoneridece . Receptacle naked or chaffy ; pappus hairy, silvery, 
and fugaccous in LactnadcP . Hairy, rigid, and fragile in 
Hieractdce. Secondly, the Labiat e/lor cc, the irregular corollas of 
which are divided into two lips. Thirdly, the Tubdijiorce , the 
capituluins of which are entirely formed of florets, or provided 
at the circumference with semi-florets, and which answer to the 
Floscules and Radiates of Tournefort. 

The Liguliflorue, or Cichoraceoc, possess a milky juice, contained 



Fig. 438 — Chicory 



Fig. 48ft. — Isolated Flower of Cluoory. 


in a system of lactiferous vessels, which have bitter, rosinohs, 
narcotic principles. The properties and virtues of theso species 
vary according to the ^dative proportion of these, and according 
to the age of the plants and the development of their different 
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Tho Chicory ( Cichorium intybus) is an indigenous species in 
France, and probably with us, the roots of which are used in 
medicine. Fig. 439 represents the wild Chicory ; Fig. 439 an 
isolated flower from the capitulum of this plant. The roots of the 
cultivated Chicory, dried and roasted, are sometimes mixed with 
coffee, and are said to mellow its bitterness. The young leaves, 
dressed as a salad, are eaten by the lower classes in France. 

Tho Endfve (C. endima) is a Mediterranean plant, less bitter, 
and is seldom appreciated to alimentary use, except as a salad. 

The wild Lettuce ( Lactuca sativa) has a bitter juice, of an 
offensive odour. The cultivated Lettuce yields a juice of which a 
pharmaceutical extract is obtained by evaporation, called lactu • 
canum or thrictace , which possesses narcotic properties. It is 
sometimes employed in medicine as a substitute for opium. The 
young leaves of the Lettuce, of which many varieties are culti- 
vated in our gardens, are used as salads. 

In this same branch of the Composites arc the Vipers’ Grass 
(Scorzonera), Salsify ( Tragopogori ), and the Dandelion ( Taraxa- 
cum ). 

The Tubifloral Floscules contain a bitter principle, which gives 
them stimulating properties. Some of the Carduceao were held 
in great favour for medical uses in olden times, but are now aban- 
doned. Such are the Holy Thistle ( Cnicus bened ictus ), Milk Thistle 
( Silybum Mariamim ), Star Thistle ( Cardans calcitrapa). Corn Blue 
Bottle ( Centavrea cyanus), common in Franco and Switzerland. 
One of this family, the Safflower ( Cnrthamus tinctorius ), furnishes 
a dye soluble in alcohol. It came originally from India, but is now 
cultivated in Asia, America, and nearly over the whole of Europe. 
Tho colour drawn from the Safflower is not very strong, but its 
shades are very delicate and varied. Mixed with talc it makes a 
'paint which w cnen use by way of rouge. Some of the Carducese 
are comestible. Such are tho Artichoke ( Cyanara scslymus), of 
which the baso of the bracts, tho involucrum, and the common 
receptacle are eaten, while the choke — that is to say, the very 
young flowers — is rejected; the Cardoon ( Cynara carduncullus ), 
of which the midrib of the leaves is eaten, being whitened and 
rendered fleshy by blanching. * 

The Tubifloral Radiates comprise plants in which a bitter 
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principle is generally combined with a volatile oil or resin, whilst 
the roots contain a matter more or less analogous to feculu, some- 
what resembling staych, known under the name of inuline. Accord- 
ing to the proportion of these different principles, some of the 
species are tonic, others stimulant, others astringent. We may 
thus mention W orm- 
wood {Artemisia ab - 
sinthium), fromwhich 
the well-known be- 
verage is obtained ; 

Tansy ( Tanacetum 
vulgtfre)'; Yarrow, 

Milfoil, or Thoustnd 
Leaves (Achillea mil' 
lefblium ) ; Ptarmi- 
cas, of which several 
Alpine species are 
used by the Swiss as 
tea ; the different 
Camomiles, such as 
the Homan Camo- 
mile ( Anthemis no - 
bills), of which we 
give a representa- 
tion in Fig. 440, an 
example in which 
the head has become 
semi-flosculous by 
culture ; the Moun- 
tain Arnica and 
Elecampane ( Inula 
helenium), &c. 

It is to the large 
division of tho Tubu- 440 — Roinan camomile, 

lifloral Radiates that 

most of the Composite® cultivated as ornamental belong. Such are 
the Chrysanthemums, of which so many beautiful varieties are now 
cultivated in otir town gardens, for which they are especially adapted ; 
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the Field Daisy, and the Golden Daisy. The Astreas are autumnal 
plants, originally from North America. The Cinerarias and the 
Gnaphales comprehend many ornamental plants designated under 
the common name of Immortelles . Zinnias, Stars of India, and the 
Dahlia, of which the species, originally from Mexico, with simple 
single flowers, have yielded varieties with double flowers, until 
they have become the glory of our gardens in the autumn 
months, in conjunction with the Chrysanthemums. 


Myrtals. 

Epigynous exogens, having still a strong tendency to the 
capitate condition which distinguishes the Composites, they ex- 
hibit a polypetalous corolla with diclilamydeoys flowers, axile 
placenta, and embryo with little or no albumen. 


Trees ami shiutis, sometimes climbers, with alternate or opposite 
simple leaves; flower tegular, lioiinuplnodite ; calyx four and fi\e- 
lobed, adlieient to tlio ovaiy; corolla tour or five petals; stamens 
same number. 

Large trees, often spiny; alternate leaves; entire flowers, herma- 
phrodite; regular calyx, adherent, with bix to ten 1«g»tTi ; corolla w'ltli 
petals corre-iHinding to the leeth of the cal} x ; innt a cluster; 
ovary one-eelled ; ovules i»eiiduluus; seed ulbumiuuus; cotyledons 
flat. 

Small heath-like hushes, with evergreen leaves, flat or necrose; 
floweis hennaphrodite, in racemes, eoiymbs, or heads ; calyx ml hol- 
ing to the one-cell ed ovary ; petals equal to the divisions of tile ovary ; 
ttamens indefinite, often steiile ; ovules eiect lrom tlie base, solituiy ; 
capsule one-seeded. 

Herbai eons or shrubby plants, generally aquatic ; leaves nlteniato, 
opposite, or wliorled; flowers lieruiaphiodite, or unisexual by abor- 
tion; calyx open, nunute, and four-lobed; corolla with three or 
four minute petals inserted iti the summit of the calyx, one or both 

■metiines absent; o\uiy liifcnor, pie ml ocular ; stamens deflmte ; 
ovules pendulous. 

Heibaceous plants or shrubs ; leaves opposite or alleniate; flowers 
apetaloiis. or polypetalous, licrmaplii odite, regulai ; calyx volvate, 
gieen, and sometimes piolonged into a lube; corolla with the petals 
nisei ted at the summit oi the calyx ; stamens definite; ovaiy tour- 
colled, inteuur. 

Trees or shrubs of the tropics ; leave*! opposite, simple, entire, or 
toothed; flowers polypctuloiuwroguhu , hermaphrodite ; calyx vulvute, 
four to twelve-lobed ; corolgrwxth petals equal to tlic lobes of tlio 
calyx; suiineris inserted with the petals; ovary inferior, two-celled; 
ovules pendulous. 0 

Smooth-leaved bushes, with alternate leathery leaves narrowed nt 
the base into u thick channelled petiole; flowers m threes, sessile in 
the axils of the leaves ; ealyx a thick leathery cap of five ovate seg- 
ments, with va’vate aeslivut ion ; stamens twenty, erect, also in the 
limn of a cap ; ovary buried at the buse of corolla. 

Trees, shrubs, and herbs, with leaves opposite or in whorls ; flowers \ 
hermaphrodite; calyx flve-lobed; corolla with petals equal to the ( 
lobes of the corolla; stamens deflmte, nisei ted with the petals j ovary j 
pluriloctilur ; ovules two, suspended tium an uxile placenta. ) 

Jtrees or slnubs, with opposite entire leaves, sometimes alternate, 
generally furnished with glands secreting essential oils ; flowers red, 
white, or yellow, hermaphrodite, regular; calyx tour or hve-lobed, 
adherent to the inferior one or many-celled ovaiy ; corolla with petals 
equal to lobes of calyx; stamens indefinite; ovules many, two or 
many-celled, often one-seeded by abortion. 


CCLXXiV. CombietaeeBc. 

CCLXXV. Alangiaceee. 

* 

CCLXXVI. CharnailuiK'ie®. 

CCLXXVII. Halorugaccw. 

CCLXXVIII. Onagraceee. 

CCLXXIX. Bliizopliorace®. 

CCLXXX Belvisiace®. 

CCLXXXI. Melastomoee®. 

CCLXXXII. Myrtace®. 
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Large trees, with nltematc, entire, or toothed leaves ; large showy 
polypetaloihi flowers, racemose, terminal, or sohiaiy ; calyx superior, 
valvaie or uubiieate . eoiollaot sue petals ; stamens lndebuitc ; uv&iy 
infei lor, tw o to six-celled. 


}. 


CCLXXXIIL Leeythidacen. 


Mostly natives of the tropics, the group, from the associations 
connected with the Myrtles, whence it derives its name, has a 
certain European interest. The Com rretace a*. are mostly 
astringents, the bark of several useful in tanning ; osiers yield 
gum ; the galls of several species are useful dyes. In Aeangiacea*. 
we have an order chiefly Indian, with aromatic roots; an eatable 
but insipid fruit, yielding valuable timber. The Ciiamaseaucieas, 
which Endlicher makes a sub-order of Myrtaccco , are small, beautiful 
flowering bushes, resembling the Heaths ; they abound in Australia ; 
of their uses qnd properties little is known. The Haloragaceas 
or Hipunds, are found in ditches, sluggish streams, mostly in 
temperate parts of the world. A few species occur in China, 
Australia, and the South Sea Islands. 

The Onagraceas, or Evening Primroses, include the Fuchsias, 
Primroses, Clarkias, and soma other garden favourites of great 
beauty, native^ of the northern hemisphere, and abundant in 
the new world. Some of these, as the Jussieu’s Fuchsias and 
Montonias, are used in the Brazils and Chili as dyes ; others are 
astringents. Many of the genus (Enothera expand their flowers 
in the evening, whence their name of Evening Primrose. The 
IlinzoiMiORACEJB, or Mangroves, grow in inuddy waters on the 
coast, where they soon form dense thickets on the edge of the 
seas and rivers of the tropics, which the sun’s rays* fail to pene- 
trate ; lienee the putrid exhalations which render many tropical 
regions near the coast and largo rivers so unhealthy. The Bel- 
yisiacea*!, or Napoleon ads of Endlicher, are smooth-leaved camclia- 
like bushes, wholly African and tropical, of whose uses little is 
known. The Melastomaceas are entirely exotics, and of both 
hemispheres, but mostly Asiatic ; they arc all slightly astringent. 
Many produce edible fruit, and some are useful in medicine. The 
Myrtaceas are natives of hot climates, within and without the 
tropics, Myrtus communis, with which we are mostly familiar, 
being a native of Persia. The order includes the Eucalyptus , so 
often spoken of in Australian travels, the Pomegranate ( Punica 
granatum ), and a number of other exotics equally well known 
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from their fruits or flowers. Lecythidaceje Endlicher treats as a 
sub-order. It includes the Leptospermea, the Cajeput oil-tree, and 
other interesting genera. 


C \CTALS. 


In this group are ranged the well-known Cactuses, and other 
favouritc#of the greenhouse among the Loasacece. In appearance 
the group seems anomalous, but their diclilamydeous flowers and 
parietal placentas biing them together in the ojjinion of botanists. 


Tre<*s and shrubs, with alternate simple leaves, deciduous leaflets 
at their base, flowers heunaphiodite, legulai, ananged in spikes, 
imenies, 01 p&iucles, calyx tubulai, adhering to the ovary, with ten 
to fifteen lobes , corolla flvo to ten petals , stamens equal to the lobes , 
ovury intei lor. 

lleihaceous plants, more or less < overed with pru kies , leaves 
opposite or altei imte , flowers heunaphiodite, regular, calyx tubular f 
corolla with foui 01 five concave petals , stamens indefinite , ovuij 
mfeiioi, one-cclled, with sevc iul puititious 

Trees and alnubs, with succulent spme, angular, depi eased, 01 
globular altei nate leaves, deciduous stipules, but often wanting, and 
leplaced by a cushion, floweis heimaphrodite , calyx u»an> -lobe d , 
coiolla with numerous petals , stamens indefinite in numbei , ov,w> 
mfeiioi, one celled , fiuit fleBliy, one celled, many-scedo*, smooth, 01 
c ovei ed w ith scales. r 


CCLXXXIV. UomaiioceoB 


CCLXXXV. Loasacece 


CCLXXXVI. Cac ta< mb. 


The Ilomaliacece are natives of tropical AmenR, and between 
the tropics in Africa, the Isle of Bourbon, and Madagascar. 

The Loasacece are American plants found over the whole conti- 
nent ; their most noted peculiarity being the secretion of an acrid 
juice with which the hairs on the steA are charged. 

The Cactaceje came originally from, the American continent. 
They arc at th% same time fleshy and ligneous. Their branching 
stems present the most varied, often the most grotesque forms. 
Sometimes they are erect, like a tall fluted column ; at # others 
they arc massed together like a solid sphere, tapering off into 
cylindrical branches, or flattened after the manner of the Indian 
.Fig. In short, nothing is more varied than the aspect of the 
numberless Cactuses, which grow naturally in strange profusion 
in America, and which art has brought together in great quantities 
iq our gardens for the purposes of study or gratification. The 
stem of the Cactus is generally destitute of leaves, the existence of 
which is, so to speak, only suggested by a small cushion situated 
under the bud. Nevertheless the genus Pereskia has true petio- 
late leaves, which are large and oblong, caducous, or deciduous. 
The buds, situated at the axiles of the leaves, are of two 
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kinds ; the lower are furnished with spines, the upper are developed 
into branches and flowers. Fig. 441 represents Mammillaria clc- 
phantidens , one of this genus, cultivated in greenhouses. 

The flowers of the Cactus are regular and hermaphrodite ; their 
envelopes arc composed of a great number of divisions 1 , the exterior 
of which have a great analogy to sepals, whilst the internal ones 



1 ig 411.— Mammilla! m < li'i'hauliUt ns. 


resemble petals ; it is not always possible to find the precise limit 
between the corolla and calyx. The stamens are very numerous, 
and have biloculrfr anthers ; their valves facing the centre of the 
flower ; the ovary inferior, and surmounted by a lengthened style, 
divided into several stigmatie branches. This ovary is unilocular, 
and has as many parietal placentae on its interior as it ha< stig- 
matic branches. Upon each of those placentae are found a number 
of anatropal ovules. The fruit is a pulpy berry. The seeds are 
nestled in the pulp, and have a straight or curved embryo, and 
little or no albumen. 

If we examine more closely some members of this interesting 
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family — the Opuntia , for instance — we find the stem more or less 
flattened, with oval or oblong articulations, bearing bunches of 
needle-like hairs, and without any median nervure. The flowers 
in Opuntia are quite magnificent. Nothing is more curious than 
these large corollas clothed in the most vivid colours, which are 
so planted as to seem to be nailed upon the strong, prickly, and 
succulent rugged stem of the plants. The flowors seem to spring 
from the branches of hair, or from the edges of the articulations ; 
they are white, red, or yellow, according to |jie species. Their 
stamens arc endowed with great irritability. The fruit, of various 
size and colour, is eatable, and not unlike a large gooseberry in 
form and iastc. 

The Prickly Pear, or Indian Fig ( Opuntia mfyaris), is a plant 
originally from the West Indies or America. The Opuntia bears a 
large comestible fruit. It has long been naturalised in tho south of 
Europe, in Spain, Italy, Sicily, Greece, &c., where it is cultivated 
to make hedges and enclosures, its 1 fruit being, to a considerable 
extent, the food of the inhabitants of these countries. 0. cockinil- 
lifira is the plant on which the cochineal insect feeds and breeds. 
This is tho little insect which produces the rich coloured pigment, 
employed in the manufacture of carmine. 

The Arens , or Torch Thistle, has continuous angular stems, the 
angles charged with bunches of hairy prickles. The flowers 
are large and beautiful. Those of the Torch Thistle of Peru are 
solitary, about six inches in length, white within, greenish for tho 
length of the tube, and rose colour upon the exterior limb. 

It is to the genus Cereus that the gigantic species indigenous to 
Mexico and California belong. The stem of this vegetable wonder, 
flanked by its branches, resembles an immense candelabrum, fifteen 
yards high. In the engraving (Plate XXI.) we giVc a representation 
of the gigantic Cereus of Mexico, taken from an American work, 
entitled “Report of Explorations on the Mississippi,” &c. The 
Echino cactus , originally from America, is frequently cultivated in 
this country. Its stems, clustered together in tho shape of an egg 
or sphere, present longitudinal sides separated by straight furrows. 
These sides aro furnished on their whole length with white, 
cotonous excrescences, provided with short and spreading spines. 

It is from the centre of these thorny tuberculcs that the flowers 
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spring. They are always large and beautiful, and last for many days. 
The Echino cactus of Otto, which is frequently cultivated, is indi- 
genous to Mexico. The Melocactus has a globular, ovoid, or 
pyramidal stem, with the sides separated by straight furrows. 
This stem is surmounted by a kind of woolly, or, rather, hairy 
tuft, formed of very compact spines, from the axilla of which tho 
leaves spring ; thtey are very small, and ephemeral in their duration. 
Tho Melocactus vulgaris , cultivated in gardens as an ornamental 
plant, was originally from the Antilles. * 

Lastly, we must mention the Mamitlaria y of which we havo pre- 
viously given a representation. The thorny tubercles of this 
cactus are spirally disposed round the stem. Tho flowers, which 
last a long time, often surmount the trunk, forming a kind of crown 
to its branches. 


Gkossals. 


If we except tho fruits and the spines, there seems to be little 
in common between the Cactaoeac and Grossulaeea) ; but that 
resemblance was considered so strong that the earlier botanists 
classed both in the same order. They now form distinct groups 
of orders. 


Slnubs, Boiru timea utmd with spines, loms nlteimite, simple, 
lolud Iumto iphioilito flow t is, ilteii nnibcxiidl, i ilyx < olouitd, four 01 
five lulled, with tube milieu lit o the m.tiy , coioll i with small p* f ila, 
imjui! m uuinbn to tli* lobe ot tin calyx, inserted at it* mifhe, 
atumens foui , alter nate w ii h t pc t dls 


COLXXXVII. Orosdulaceao. 


Shrubs, with .ilteinate tooth il It ivos , nxillaiy flowers calyx su|o- ^ 
not, flve-lobed, coiolhi ot ft e petals, aitci n*it< willi lobes ot tin I 
cal\x, stamens alteinute wif tho pc tala, rising from tho calyx , hint j 
rapsulai J 

Slnubs with opposite leaves simple flowers, white or pink , calyx } 
ndlii lent, foui and tin divisions, petals alternate wilh segment** ot ( 
tho calyx, stamens double, or borne multiple ot the petals, owuy ( 
mfeiioi ; huit cupsulai. ) 

Tices and shiuhs, with alternate, otten seriated leaves ; sepals four ] 
or five ; petals same number, imbnoated , stamen-s numerous, often in ( 
one bundle; ovuiy intonor, two or niany-ctllcii , fiun pulpy, one 01 i 

many -celled ) 


OCLXXXVIII Esc allomacese. 


CCLXXX1X . rhiladelphaoero. 


OCXC. Biimngtoruacere. 


Tho Grosstjeace^r arc chiefly natives of the temperate and 
colder regions of the northern hemisphere. The fruit, a berry, is 
mucilaginous — an agreeable mixture of malic, and nitric acid, and 
saccharine, with an astringent principlo, which renders it pleasant 
and refreshing. Tho common Gooseberry (Itibes grossularia) is a 
shrubby plant, often armed with spines, placed under tho leaves, 
which are alternate, or fasciculate, with palmatod limb, having a 
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dilated petiole at the base. The flowers are arranged in bunches or 
clusters, — axillary in the species destitute of spines ; solitary, or at 
least less numerous, in species thus armed. Calyx monosepalous, 
in five divisions. Corolla with five free petals, alternating with 
the sepals. Stamens, five and perigynous, are opposed to the sepals. 

Their filaments arc free, their anthers bilo- 
cular, opening from either by two longitudinal 
slits. The pistil consists of an inferior 
ovary, surmounted by two short styles with 
obtuse stigmata. In the interior of the oVary, 
which is unilocular, are two placentas, charged 
with numerous ovules placed horizontally and 
anatiopical. The fruit is a berry (Fig. 442), 
crowned by the persistent limb of the calyx 
and the diied-up petals. The seeds aie en- 
closed, and the integuments become gelatinous 

Fig 442 — Tin CrOostbuiJ . ? ” 

extern, illy, internal ly crust iceous, contain an 
albumen, hard and mail) 110111 /, and \uy abundant, at the base 
of which is found a \eiy small, stiaight embiyo. 




Fig. 443 —Branch and flowei of the Whitt Ciurunt. 


Many species of Itibes are 
cult i\ ated 111 guldens as 
ornamental plants, such as 
1\ aureum , R. sangtoneum , 
gg^. r[ | VV s the deep red cluster of 
flowois thrown out by the 
latter being ext remedy beau- 
tiful. Others are cultivated 
sr for their fruit, such as thd 

gooseberry, which we have 
described, the currants, red 
and white, both varieties of 
11 . rubrum , and the black 
currant ( R . nigrum) y both of 
which throw out clusters of 
^ grateful berries, which arc 
4 ‘ utilised by careful house- 

hitt Cm rant. w i veSj w hcn ripe, being the 


fruit of which jellies and other preserves are made. The first. 
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/?. grassularia, is spiny, especially in its natural state ; its flowers 
solitary or gemmate ; but varying muck in garden variel ies, both 
as to the size and colour of its fruit. The second is without spines ; 
its fruit is borne in clusters (Fig. 44'i), red or N\hite. In the 
third the fruit is in bunches of loose black berries, containing, a> 
docs its leaf, an aromatic resinous principle. 

ClNCIION VI S. 

Epigynous Endogens, having the flowers dichlamydeous, in 
which they differ from Asarals ; the corolla monopetalous, in which 
it differs ftjom Cactals, Grossals, and Umbi lifers ; and a minute 
embryo, in which it di tiers fioin Oampanals and Myrtals. 

sm (11 f 1 1 ( s .nut limbs, \\ n h nunuMoux mi^iil tr bun < In s , h h\hx 
si mi b on i «*, dim' ati‘, with shoit font x! Uks , thiwinx 1 iiiiiii]Iii uliu 
i i a I it , « tl> x ad lemil to tin man . uuolli ppijjwioiis, l« in fi\ **. oi 

lob< <1, ilt< mile with the untie umnhei ot loins it tin. ■ il>\, 
st miens donbli the mimbi’ oi lobes ot the < otnlbi , o\ni) iiifmoi , 
ti mt t lx ii \ oi ih ape. 

Pu i < * n sin nbs oi tioex, with opposite nou-xtipul it<» b im x ti i- 
mm tl \dlow flnwiis, taliv xiiix mu, ii\« -putt i| , lomlli fi\< , < ijrlit- 
I n id a|x dolls stimoiixtwo niseiti (I in tin tin i it iltimiti wilh 
tin si inn nts 1 1 the i moll i , liiIIimx mini mix. bin stm r Ion itu till ill > , 

in ml« hoi; t> nt « ipsul u, t\\o-i » Ueil and miifi^-st i bd 

Tmx oi shmbx, with *iih|i]i , oppomie b i\ex, with I* ifloN .ijuife 
uifiie, fl >w< is in i ill\ In mi iplnoilite, i in 1) imm \u il b) i mi- 
tion iisimlli in |i mu b x oi i on mbs, i ii) tiibul ii, uliu nut, ioioIIi 
mono|x t ilonx nisi Hi il hi tin tube ot tin til\\ it inn ih i mi to si\ 
allem Uin^r with tlie lolx s ot the ioioIIi, ov ti \ in>« i mi, two oi moie 
iclb d , hint i <li ii] e oi Iun\ 

Shi nbs in heibn pi in, soim tnnex ilmibino plants, with opposite, 
s mu turn -4 minute b mx, simj li imh pimiii witln nl sipnbs, 
lliwtix hi < oi \ mbs lu a N, hi w hoi hd i il\\ fl\i imh t mi lobi d, 

idlnnnt to tin onir\ , cm oil i n ion ope t dolls , sf m mix live i m 1> 
uni, litxi i ti d in the xnnitu t it the tube of tlieiahv, uwi) iiifmoi, 
lui i to fin < i lb d , I lint i 1 m in 

fl< ib im onx pi nits, \\ if h w limb d b in x, without stipub x , aninil u 
s|«ni flow i ix nun nl < , i ilu sii|imi torn ti xi\ It In d t oi ol I i 
niouopi tub ux xt mu nx i pi pi tab us, .inthtis xlmtf. lit. bins ny Ion l- 
in lin II) , 1 j mt di i\motix. 

The V \< ( im ver n or Cranberries arc' found oil mountainous and 
marshy places in temperate regions of the old and new world, 
chiefly in the northern hemisphere; a lew, with parasitical lud its, 
arc natives of Brazil. The common Bilberry, or Blucbeiry of the 
Moors ( Vacnnhun myrtillux), is a well-known example. The 
Whortleberry (V. uhgniomin')^ and the common (Yanbenv ( 0.cy- 
r or ct/s pahtbtris), arc equally well known in many parts of the 
British Isles. 

The Columklt e^e occupy an anomalous position among the 
surrounding orders. Ihofossor Don thought their piopcr position 
near Jasmines, with which he found they coi rescinded in the struc- 
ture and actuation of the coiclla, in the bilocular on ary and erect 
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ovules. Endlieher, acting upon this supposition, has placed them 
among the Symplocacese. The only known species are from 
Mexico and Peru, and their uses still unknown. . 

The Rubiaceje, or Cinchonaceas, as Dr. Lindley names the 
order, are almost exclusively natives of the hottest parts of the 
world. Endlieher has divided this important Order into — 

Suij-Ororb I. Cinchobe.^, having numerous ovules in the cells; cells of the fruit many-seeded. 
This includes — 

I. The tribe Gardenidece. Trees or shrubs, with opposite interpetiolar stipules. 

ir. The /incinchomete. Fruit a two-celled capsule ; flowers sessile, collected into a head upon the 
receptacle. 

III. The flcdytidrec, with a capsular two-celled fruit, opening at the cells. 

IV. herttae. Shrubs or trees ; fruit di upiu eous ; two to six many-seeded bony nuts. 

V. HamehcccB. Fiuit a many- celled berry and the cells many-seeded. 

VI. Cordierea:. Shrubs, with opposite leuves: broad interpetiolar stipules ; fruit a many-celled berry ; 
cells one-seeded. 

VI r. Cerdicreee. Shrubs with opposite leuves; fruit a many-celled berry; cells one-seeded. 

Sun-OuDKB IT. Coffee, having ovules solitary, rurely two in the cells ; cells of the fruit one or two 
seeded. 

VIII. Gnvftnrdete. Shrubs or trees ; fruit a drape ; seeds cylindrical. 

IX. I 'cnlenecp. Climbing shrubs, with opposite leaves and interpetiolar stipules; fruit two-celled, 
unopenmg, lnudly fleshy. 

X. Pv/chntrtea:. Trees anil shrubs, with opposite leaves ; fruit a two-celled berry, containing two 
one-sided bony nuts orpyrenau, flat on the insido. ttvurks outside with a furrow, rarely one nut by abortion. 

XI. Spermacocca. Fruit dry or slightly fleshy, usually consisting of two one-sccded carpels. 

XII. Antho^pemiea. Herbs* or under-shrubs, with flowers sometimes dioecious ; corolla rotate; 
styles two; fruit aone-seedod carpel. 

XIII. Stellntas. Sometimes sub-shrubs, but usually herbs ; leaves opposite, with two or three leaf- 
like siipulcs on the axil on each side; flowers heimaphiodite, rarely unisexual; corolla funnel-shaped ; 
lobes valvute; styles two, distinct, but more or less united. 

XIV. Opercufncea!. Herbs or ►limb*., huving opposite leaves ; twin stipules on each side ; fniit onc- 
celled and one-seeded, joined together laterally into a head, an opening by two valves at the apex. 

The greater part of this important family are found between the 
tropics, or in regions upon their borders, where they form a larger 
proportion of the vegetation as compared with any other order. 
The Stellatse are confined to the hilly regions of Chili, Peru, and 
Australia, and the northern regions of both hemispheres — many of 
the madders or Stellatoo being British. Before noting the more 
remarkable species, — the produce of the tropics, — which are so 
essentially useful to man, we shall give, as a type of the order, a 
sketch of the floral structure of a species which is common in our 
own fields. 

The Field Madder ( Sherardia arvemis) is a small annual with 
flowers of a rose-shaded lilac, nearly sessile, and disposed in 
a dense head. The flowers are hermaphrodite and regular ; the 
calyx presents six teeth, or lobes ; the corollb is monopetalous, 
hollowed into a funnel shape, and four-lobed. There are four 
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stamens alternating with these lobes, inserted upon tho tube of 
the corolla; anthers bilocular, opening from within by two 
longitudinal slits. The pistil consists of an inferior ovary, sur- 



Fig. 443.— Slierardia Arvensia. 

mounted by a style divided into two stigmatic branches. Each of 
the cells contains an ascending anatropal oval. The fruit forms 
two achenex, each covered by three lobes of the calyx. Under tho 

k k 2 
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integuments of the seeds, an embryo, slightly curved, in a horny 
albumen. The leaves are simple, opposite, and accompanied by 
two lateral stipules, which resemble the leaves sufficiently to make 
it appear that there are six vorficilate leaves without stipules. 
Besides the Skerardia, there are several other species, such as 4 the 
Woodruff ( Asperula ), the Bedstraws, or Scratchweeds (Galium), 
the true Madder (Rubia), all common field plants. Rubia tinctorum 
is cultivated in the South of France, for the sake of its roots, which 
contain a colouring matter ©f a beautiful red, much used in dyeing. 

Coffee-tree ( Coffea ) is an important section # of the Rubiaceue. 
They'are evergreen shrubs, having lanceolate, wavy, and smooth 
leaves, resembling those of the Laurel. They are opposite, and 
accompanied by two lateral stipules ; the flowers are white and 
odorous, forming an agglomerate of flowers in the axil of the 
leaves ; tire calyx is five-lobed ; the corolla, funnel-shaped and also 
five-lobea ; stamens five, with an inferior bilocular ovarium like the 
Skerardia. The fruit, a red berry^ about the size of a cherry, con- 
sists of a thick and rather sweet Mi pulp, which encloses two nuts 
joined together, the walls of which are parchment- like. Each of 
these nuts encloses a seed, convex on the exterior, smooth and 
hollowed, and furrowed in the interior. The embryo is short, 
straight, and smooth, at the base of a hard albumen, which const i- 
tutes nearly the whole of the seed. 

The Coffee-tree, which was brought originally from Abyssinia, 
’was in the fifteenth century tr^i sported into Arabia, which has 
since become as a second homo to this shrub, no coffee being 
equal to that produced in the neighbourhood of Mecca. 

The Cephcelis take rank next the Coffee-trees. They are small 
shrubs, natives of the solitary forests of Brazil. They are 
chiefly distinguished by the properties of their roots which yield 
ipecacuanha, a drug having bitter, acrid, and nauseous properties, 
but a valuable medicine ; it is the produce of Cephcelis ipecacu- 
anha and some other species. The drug in which the emetic 
properties of this plant reside is found in the bark of the roots. 

The CiNCHONACEiE alsq belong to this group (Fig. 444). These 
are evergreen trees or shrubs which grow in the tropical Andes, 
between ten degrees of north latitude and nineteen degrees south, 
at a height of from seven to eight hundred feet above the level of 



CINCHONALS. 


601 


tlie soa. The CiQchoneao have regular hemaphrodite flowers; 
monosepalous calyx with five teeth ; the corolla is monopetalous, 
cup-shaped, and five-lobed; stamens five, alternate with these 
lobes, inserted upon the tube of the corolla ; anthers two-celled, 
opening fromgpwithin. The pistil con- 
sists of an inferior ovarium surmounted 
by a style, divided into two stigmatic 
branches. The ovarium has two cells, in 
each of which is a large placenta filled 
with anatropal ovules ; the first is a capsule 
which opens from above in two valves ; the 
seeds are winged. Wonderful medicinal 
properties reside in this family. The bark 
of most of the ligneous species contains 
an astringent and bitter principle, \\ hich, F,g - 444 ~ Flower o^cmebona. 
though existing in other genera, is more abundant in the Cin- 
chona, and especially in C. c<tli$ayra> the bark of which appears 
to be the richest in quinine of all the known species. 

The mode of procuring this invaluable febrifuge is interesting, 
and has been recorded in the following notes. “ About the end of 
June, 1847,” says Mr. Weddell, “ I set out to walk to the province 
qf Casabaya. This province is divided by the Cordilleras into two 
distinct regions ; the one forming table-lands, the other compre- 
hending a long series of parallel valleys These valleys 

furnish the greater part of the Peruvian bark. It would be 
difficult to give an idea of all the treasures of vegetation buried 
in these vast solitudes. The thirst for gold formerly peopled 
them, but the wilderness has resumed its empire, and the axe of 
the cascarillero alone breaks its silence now. 

“ The name of cascarillero is given to those men who cut the 
Peruvian bark in the woods ; they are brought up to this occupa- 
tion from their childhood, and instinctively, as one might say, they 
find their way to the centre of the forest, through almost inextric- 
able labyrinths, as if the horizon were open before them. 

“ These cascarilleros do not gather the Peruvian bark for their 
own profit; generally they are enrolled in the service of some 
tradesman or small company, who send a sort of overseer to 
superintend their labour. Having fixed upon a portion of the 
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forest favourable to their purpose, the party proceed to make 
roads to the point which is to be the centre of their operations. 
From this time, every part of the forest — a view of which is com-, 
manded by the new pathway — becomes provisionally the property 
of the party, and no other cascarilleros dare work i1£ 

“ The overseer, having established his camp, proceeds to build 
a hangar, or wooden hut, in which he can shelter himself and store 
his provisions ; and if their stay is likely to be prolonged, he does 
not hesitate to sow maize and vegetables for the use of the party ; 
the cascarilleros, in the meantime, wandering over the forest one 
by one, or in small bands, each enveloped in his poncho, with pro- 
visions for several days, and the blankets which constitute their 
beds. They range the forest, axe or knife in hand, to clear away 
'the innumerable obstacles which arrest their progress at every 
step ; for* the eascarillero is exposed to dangers which often 
endanger his life. The forests are rarely composed entirely of 
Cinchonia ; but these shrubs form groups more or less numerous, 
scattered here and there in the depths of the forest ; sometimes — 
and this is commonly the case — they are completely isolated. If 
the position be favourable, a glance at the branches : a slight dis- 
play of colour, peculiar to the leaves — a particular colouring of these 
same organs — the aspect produced by a large mass of inflorescence# 
reveals the branch of the mavchas , as the Peruvians term the tree, 
at a great distance. In other circumstances, he must content him- 
self with an inspection of the trunk, in which the outer layer of 
bark — tho fallen leaves, even — are sufficient to make known the 
neighbourhood of the object of their search. Ilaving marked the 
group, they begin operations by felling the tree with the axe, a 
little above the root, taking care, in order to lose none of the bark, 
to bare it at the place where the axe is to be laid ; and as the 
thickest part is surrounded by the largest quantity of bark, and is 
consequently the most profitable, it is usual to dig out the- earth 
at tho foot of the trunk, so that the barking should be complete. 

“ Tho Cinchona is sometimes completely surrounded, as in a pit, 
with Hanes , which shoot from treo to tree. 

“ I remember having cut down a largo tree, hoping to get the 
flowers, but after having knocked down three neighbouring trees, 
it still remained standing, supported in that position by tho Hanes, 





Plate XVI. — Gathering Bark in a Peruvian Forest. 
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which were wound round its branches, supporting it as if wrapped 
in a shroud. When, at last, the tree falls, the outer 4 bark is 
gathered by means of a wooden mallet, or the back of an axe. 
The part thus stripped is then brushed, and divided through- 
out by uniform incisions. The bark is separated from the 
trunk by means of a knife, with the point of which the surface of 
the wood is raised. The bark of the branches is separated much 
as that of the trunk. The details of dressing the bark vary a little 
in the two cases ; in fact, the thinner plates of the bark of the 
branches, which make the rolled quinine, called canuto , arc merely 
exposed to the sun, when they take of themselves the desired form, 
which is that of a hollow cylinder ; but those which are the pro- 
duce of the trunk, and constitute the ordinary bark, which is 
called tabla , are subjected during the drying process to great 
pressure, without which they would take tho shape of the others. 
After their first exposure to the sun, the squares are disposed one 
on the top of the other, just lik # o. the planks of deal in a timber- 
yard, and are kept level by means of heavy weights laid on 
the pile. The next day the squares of bark are put back again 
in the sun for a short while, then back again into the press, and 
so on. In this state they are left at last. 

“But the work of the easearillcro is not nearly finished, even when 
the preparation of the bark is over; his spoil has to be conveyed 
to the camp. With a heavy load upon his shoulder, he has to 
retrace the intricate paths that he traversed with difficulty with- 
out his burden. I have seen more than one district where tho 
bark had to be carried through the wood during fifteen or twenty 
doyp — it is difficult to conceive how such labour can be properly 
remunerated. 

“ The care of packing the bark, which devolves upon tho over- 
seer, is no unimportant part of the labour. He arranges the 
different loads, as the cutters bring them into the camp, in parcels, 
which are sewn up in woollen canvas packing.” 

In this condition the bales are transported on tho backs of men, 
asses, or mules, to the town dep6ts, where they ore packed in 
copper, in which state they acquire a great solidity. When 
dry they are called sitrous, and in this condition they reach 
Europe. . Plate XVI., copied from Mr. Weddell’s work, represents 
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the harvesting of the bark of the Cinchona in the manner de- 
scribed in a Peruvian forest. 

We cannot conclude our remarks on the Rubiaceae without 
mentioning a few of the more ornamental species which embellish 
our hothouses. Such are the lxora coccinea ; beautiful shrubs of 
- the island of Ceylon, with persistent leaves, slightly succulent, 
and a bright red flower, disposed in tufts, which long preserve 
their brilliancy. The lxora odorata is another species, a native 
of Madagascar, whose large red and white corolla exhales a 
delicious odour. The Rondeletia speciosa, from the Ilavanna, has 
tubular flowers, of a brilliant scarlet outside, with yellowish orange 
inside the throat. The Rogicra y from Guatemala ; the Bouvardia , 
from Mexico ; the Luculia grati&sima , from Nepal, whose rose- 
coloured corollas exhale a delicious perfume; and the Gardenia 
Jlorida, commonly called the Cape Jasmine, are all beautiful 
members of the interesting order Rubiaceae. 

The Caprifoliaceas are nativqp'of the northern parts of Europe, 
Asia, and America, but rare in Northern Africa, and still less 
known in the southern hemisphere. Many of the family are 
climbing plants, of which section the Honeysuckle is an example. 
Tho British species are sometimes divided into — 

1. Sambucinetf, with rotate corolla and five-celled fruit, including 
the Guelder Rose ( Viburnum) and the Elder ( Sambucus ) ; and 

2. Caprifoliece. Corolla tubular and campanulate, with a two- 
lipped or five-cleft limb, including the Honeysuckle ( Lonicera ) and 
TAnncea . Among the fine exotics belonging to the order are the 
Lonieeras and Viburnums of China and Japan, and Leycesteria 

formosa , named by Wallich in honour of Judge Leycester, an 
elegant and beautiful flowering shrub, the deop green hue of its 
stem and leaves contrasting finely with the purple of its large 
bracts and berries. 

The Sambuceoo, or Elders, are familiar inhabitants of our hedge- 
rows, and about cottages and farmhouses, generally near ponds or 
ditches with stagnant water. The dwarf species ( S . ebulus) is 
foetid, and somewhat nauseous. The common Elder ( S . nigra), 
a' small bushy trqe, is an elegant shrub, with* delicate cream- 
coloured flowers in cymes, which are in full blossom in June, and 
its dark purple clusters of. berries are equally beautiful in Sep- 
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tember and October. Large orchards of Elders are cultivated in 
Kent for the purpose of making wine from their fruit. The 
flowers are also distilled with water and alcohol, and yield a per- 
fumed liquid known as elder-Jlorcer water , much approved for the 
toilet, and in confectionary. 

The Guelder Rose and the Laburnum have a fine effect in a 
well-arranged shrubbery, the balls of white blossom of the first 
contrasting beautifully with the rich yellow clusters of the latter. 

The Honeysuckle (Lomcera periclymenum) is also the Woodbine 
of the poets, the “ twisted Eglantine” of Milton and of Shakespeare, 
who combines them in one stanza — 

“ So doth the ■woodbine, tho sweet honeysuckle, 

Gei^ly entwist the maple.” 

In many green lanes in Britain this sweet-scented climber may 
be observed encircling the stem of some young treo, which bears 
indelible marks of its friendly embrace as it winds round the stem 
from left to right. The bright red, or rather crimson, berries 
of the Honeysuckle succeed the fragrant verticiles of flowers, 
equalling them in beauty. 

Linncea is a lowly plant, the name of which was changed from 
JYummulana, at the request of the great Botanist, to commemorate 
his own name. “ Its lonely, depressed growth,” ho said, “ was a 
fitting emblem of his own early fate/’ It is found in Fir woods in 
the North of England and Scotland, and also in the northern 
regions of Europe, distinguished by its slender, trailing stem, and 
drooping flowers of pale purplish rose colour, and something 
between a bell and funnel shaped corolla. 

• 

Umbellifers. 

The polypetalous corolla, dichlamydeous flowers, inferior fruit, 
and large solitary seed, and small embryo lying in a large qua^f/ 
tity of albumen, arc? the distinctive characters of the Umbelliferous 
exogens. 

Herbaceous rarely shrubby plants, with solid and cylindrical, 
sometimes fistular ant fui rowed stem , alternate leaves, laiely oppo- 
site or entire, sometimes simple, sheathing at the base, fl«mei« m 

umbels, generally sunounded by un mvoluc re ; calyx, five-toothed, ad- CCXCVI. Umbellifer®. 

henng to the ovary ; corolla with five petals, stamens five, insetted 
alternately with the petals in the top of the calyx ; fruit, two car- 
pols, sepaiatuig into two ports near the base. 
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Trees and shrubs, rarely herbaceous, sometimes climbing plants ; 
leaves alternate, without stipules, but with foot-stalks widening at the 
base nml sheathing; flowers hermaphrodite ; calyx adhorent ; corolla I nnvnirrr a i* 
with five or ten petals, valvate in rest ivat urn ; stamens equal in num- ' CLAUV11, Araliace®. 
her, sometimes double, and inserted with them on the ovary ; fruit a 
berry. 


Trees or shrubs, rarely herbaceous ; leaves opposite, rarely simple 
or alternate; flowers hermaphrodite, occasionally unisexual by abor- 
tion ; capitate, umbellate, or m corymbs ; calyx adherent ; corolla 
with four petals ; stamens equal in number und alternate with them, 
inserted in the orifice of the culyx ; fiuit a drupe. 

Shrubs or small trees, with alternate toothed leaves and stipules, 
both deciduous; flowers small, hermaphrodite, unisexual by abortion; 
calyx adherent to the ovary: corolla lour-petalled, inserted m and 
alternating with the lotos of the calyx ; stamens eight, four of which, 
alternating with the petals, are fertile ; tour opposite to them without 
anthers. 

Brandling heath-like shrubs, with small, alternate entire leaves, 
without stipules ; flowers small, hermaphrodite, capitate, panicled. or 
terminal ; calyx adherent to llie ovary, nearly free; corolla with five 
imbricate petals ; stamens five, alternate with the petals, inserted in 
the throat uf the ovary. 


CCXCVIII. Cornace®. 


CCXCIX. Hamamelidacea*. 


CCC. Brunoniacese. 


This important group of exogens, which is familiarly represented 
by the Hemlocks, Wild Celery, Parsleys, and Fennels, rises into 
importance when we come to consider the singular forms which 
the order assumes in the Astrantia, Eryngium , and Lcucolcem , 
where, instead of the hollow, fistijMr, and reeded stem of the 
Hemlock, they become solid, branching bushes, with panicled 
flowers, and the inconspicuous involucre of JEnanthc becomes great 
white three -lobed plates surrounding the flower in LeucoUena 
rotund if olia. 

The arrangement of the Umbclliferao has received great atten- 
tion from botanists, and De« Candolle has published a Memoir 
which is generally received as a satisfactory solution ; the develop- 
ment of the ribs of the fruit, the presence or absence of reservoirs 
of oil, called Vittm> and the form of the albumen being the leading 
features of his arrangement. “ It must be obvious, however, to 
every botanist,” says I)r. Lindley, “ that the genera and tribes 
are alil^| unsatisfactory, and that the arrangement of Umbellifers 
upon sound principles still remains to be achieved.” 

The following is a brief view of the arrangement proposed by 
De Candolle : — 


Sub-Ori>fr I. Ortiiaspkrm^!. 

Albumen flattish in the interior ; umbels simple ; fruit without vittee. 

Trib*' T. IIydroc* tylk/E, Fruit contracted; carpels convex, with five primary ribs; petals 
entire ; including the Krymrins, Leucotcenas, Bam/esins, ami Axorella , of warmer climates, with the 
White Rot or Pennywort ( Hydrocotyle vulgaris) of our own marshes. • 

Tribe II. Mulineac. Carpels contracted at the base, flat at the back, without vitt® ; including 
Bohuoxebnria , whose tufts of dose entangled shoots are described by Dr. Urville as resembling hay- 
stacks, which the most experienced eye might doubt, so much are they at variance with the ordinary 
strud^Mif ^umbels. The Mulineae chiefly belong to the southern hemisphere, having no British 
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Tribe ITT. Saviovlb^. Ovate globulous fruit ; carpels with five primary ribs, without vittw ; 
secondary ribs covered with scales; petals erect and notched in the margins; including Horsflefdia , 
where panicles and racemes of flowers are substituted for umbels. The Wood-samcle ( Snnicula Euro - 
pea), the Fringes ( Erynyium), the Starworts ( Astrantia ), are the British represent aiives of this tribe. 

Tribe IV. Amminea£. Fruit didymous : carpels with five thread-like ribs, which become winged 
seeds, cylindrical or convex on one side, flat on the other ; including the Carrots, Parsnips, and Skirrets 
(Stum), the Earth nut (Bunium ), the Anise, or Burnet Saxifrages ( Bimpinella ). 

Triuk V. Seseline.e. Fruit nearly cylindrical; carpels dorsally compressed, with five thread- 
like or winged ribs; including Anes, or fiurza capensis, and /• eeniculum capensi s, both acceptable 
esculents at the Cape of Good Hope, and Meum, whose sweet aromatic roots form an ingredient in 
Venei ian treacle ; Samphire (Crit h mum Maritimnm ), the Dropworts (CEnanthe), and Lichtensteinia 
pyrethnjoha, from the roots of which the Hottentots prepare an intoxicating beverage. 

Trike VI. Angkt.icfa:. Fmir compressed dorsally ; carols five-ribbed ; three dorsal ribs, thread- 
like or winged, two others lateral and expanded into broader wings. This gioup uu hides Angelica loot 
( Archnn .clica officinalis), fragiant and Bweet when fiist tasted, but pungent and bitter, leaving a glow- 
ing heat pi the mouth, after a time. 

T» ibe VII. Frucedankas. Fruit, compressed dorsally ; carpels with five thread-like limbs ; fmit 
with one wing on each side, flattened ; including the Hog’s Fennels ( Peucedanum ), tlio typical genus. 

Tribe VIII. Tokdylium, or Hartworts, have the compressed fruit girded by dilated margin ; ribs 
scarcely visible. 

Tkiok IX. SiLERiDE/E. Carpels with five primary ribs, the side one emarginate, the secondary 
one less prominent. 

Tribe X. Cumixa*. The fruit contracted laterally ; carpels with five thread-like primary ribs, the 
Intel al ones mnrgmaring with tour secondary, nil w-nigless. These three sections include only a few 
genera, which are only known m Britain as cultivated plants, and scurcely that. Cummin ( Cununum 
cy annum), tuimerly used in medicine, is now confined to veterinary practice. 

Tribe XI. Thavpid.f. Fi uit compressd dorsally ; carpels wiih five thread-like primary ribs, some- 
times bristly, lateral nba on the commissure, tour secondai lea, thread-like , the outer are all winged. 
Ot the 1 hnu\iai \\\cr? is no British species; lhapsia >ylphium, a native of North America, was also 
known to the ancients as yielding the juice called Silpinum, in the neighbourhood of Cjrene. Last - 
pitium ylabrum is acrid, aromatic, and stimulating^ ' 

Tribe XII. DAUCiDEyF. Fruit compressed dorsally ; carpels with five bristly thread-like primary 
ribs, the lateral ones on the flat lace; tour secondaries pionnnent, and prickly ; seeds flatfish, inclined 
to cylindrical: includes the Carrot ( Duucus carotu), which is common enough by the way-side in its 
wild state, where its umbels form a hollow cup like a bird's nest, by which name it is somet lines called. 

Sub-Order II. Campylospermf. ■. 

Albumen involute, sometimes channelled on the inner side. 

Tribe XIII. Ei,jFOSink./E. Fruit cylindrical, rompi eased from the back; carpels furnished with 
prunm y and secondary rilw^ the two dorsals, secondai ics, nei ve-lormed ; the two lateials expanded into 
wmgs, with the inaigms waved. # 

Tribe XIV. Caucalid f. Fruit contracted from the side ; carpels with five thread-like prickl 
primary ribs, and four secondary < nes, the latter pionnnent and prickly; seeds involute ; includes the 
Bur parsleys ( Caucuhs ), and the Hedge Parsleys ( lorths). 

Tribe XV. Scandickf. Fmit compressed laterally, usually beaked ; carpels with primary ribs 
only; winged lateral ribs, marginating all equal, obliterated at the base, but conspieuous at the apex; 
seeds cylimlnciilly convex, with a deep furrow* in front, 1 'involute oil the liiaigiu; includes Anthrisrus, 
or Beaked Paisleys, Hures* Parsley, and Chervils { Char oyhy Hum), Sweet Cicely (Myrrh is), and Shep- 
herds’ Needle (Scandu). 

Tribe XVI. Smyrne/F. Fruit inflated, compressed laterally ; carpel# with five primary ribs only, 
later ones maiginate; seeds involute, or furrowed internally, descent shaned or^oniplicate ; includes 
some of the most poisonous plants in the whole range of the vegetable woild, the most virulent, ppih»|is, 
being the common Hemlock ( Omium Macufntum \, Cowbune, or Water Hemlock (Ciruta nrosQp ih not 
less deadly. Some of the genera, however, are hauuless; Aracncha esculent a, an inhabitant of the 
tableland of Grenada, has large esculent roots like the Parsnip, but superior to it ; and J hr a tty os pabu- 
tana, a herbaceous plant of the arid plains of southern Tartai y, is a favourite with the herds of sheep 
which graze on the plains. 

Rub-Order III. C allospermas. 

Albumen involutely curved from the base to the apex. 

Tribe XVTI. Coriandrkas. Fruit globose, or of two globose carpel*, furnished with five primary 
depressed and flexuo-e ribs, all wingless. This group includes the Corianders (( uriandrum sativum), in 
which the resinous and aromatic prim lple, which gives the plant a somewhat foetid odour when merely 
bruised, giveB the fruit a fragrant and aromatic odour when dned. * 

The TTmbfj/liferje thus include an immense variety of vege- 
table forms, some of them yielding valuable contributions to the 
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table, others deadly poisons when improperly used, but all of them 
offering interesting objects for botanical study. We shall take a 
cursory glance at the more interesting species, taking them at 
random as they present themselves. The genus Angelica f with 
which we commence our remarks, is so named from angelus, an 
angel, having reference to the supposed angelic properties of the 



Fig 445.— Angelica. 


several species. The Angelicece are plants with pinnately de- 
compound leaves, compound umbels of white, pale, pink flowers, 
the fruit surrounded by a double ring. The Garden Angelica 
(Archangelica officinalis ), formerly largely cultivated on account of 
aromatic pungent leaf stalks (Fig. 445), is a pretty herbaceous 
plant, indigenous in the mountains of the south and east of France, 
and probably in England ; it is tap-rooted, the root rather volumi- 
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nous. Its bluish green stem attains the height of three feet and 
upwards. This stem is tumid or hollow, as are the petioles of the 
leaves, which are large, doubly compound, and serrated. The 
flowers form little umbellicles, disposed again in umbels ; they are 
small, and of a greenish colour. The calyx presents a limb formed 
of five very small teeth. The corolla is composed of five petals, free, 
elliptic, entire, curved ; from within it has five fetamcns, dorsally 
attached to tho filaments, and alternating with the projecting 
petals, opening from within by two longitudinal clefts. The pistil is 
composed of an inferior ovarf, surmounted by two spreading styles, 
terminated by a small ovoid stigma. This ovary is two-celled, 
each cell enclosing a suspended anatropal ovule. When at 
maturity, the fruit, which is winged, constitutes two achemc, ono 
for each cell, all of which finally separate, and remain suspended at 
tho extremity of the two filaments, which are prolongations of the 
receptacle. Each achena encloses ono seed, formed almost entirely 
of horny albumen, towards the upper extremity of which a small 
cylindrical embryo is enclosed. 

The family of tho Umbelliferao is one of the most important of 
the vegetable world, as well for the number of the species which 
compose it, as for the medicinal and economic properties which 
belong to the different species. One of the characteristic traits 
in the organisation of the Umbellifera) consists in the presence of 
reservoirs or canals within the fruit, which contain aromatic vola- 
tile oils. 

The Angelica (Archangelica officinalis), which we have just been 
examining, contains an aromatic and stimulating juice in abund- 
ance ; it is principally cultivated for the confectioners, who prepare 
a preserve from the young stems, which are candied with sugar 
and perfumed, to neutralise»the bitterness and acridity of tho plant. 
# The Wood Archangel (A. sylvestris), which grows wild on banks 
of rivers, and in wot and marshy places, contains analogous pro- 
perties, bilt in a less degree. The same is # tho case with the 
Imperial Angelica and the Master Wort. 

A greater number of tho Umbelliferac, which are cultivated in 
all parts of Europe, furnish fruits with a hot and aromatic flavour, 
which have been employed from time immemorial as condiments. 
Such are the Aniseed ( Pimpenella animm), Cummin ( Cuminum 
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Cyminuni ), Dill (Anetkum graveolens), Coriander ( coriandrum 
sativum ), Caraway ( Carum carvi), Fennel ( Fceniculnm mlgare ), 
&c. Several of the Umbelliforao occupy important places in our 
kitchen gardens. The root of the Wild Carrot {Daucus carota), 
so common in our fields, is small, heavy, fibrous, and of an acrid 
flavour. In its wild state this root cannot be eaten, but under the 
influence of culture it becomes fleshy, voluminous, fscculcnt, and 
sweet, while retaining its aromatic flavour. 

The Parsnip ( Pastinacea sativa) grows spontaneously in the 
fields of all parts of Europe. LiWl the Carrot it is tap-rooted, 
and culture has rendered it alimentary, but the flesh is doughy, 
and slightly bitter. 

Smallage (Apium graveolens ), when cultivated, takes the name 
of Celery. Its roots m the wild state are acrid and strongly 
odorous, but under the influence of culture they acquire a sweeter 
flavour. When its long petioles have been softened, and had the 
colour taken from them by blanching, that is, by the plant 
remaining in the dark, they aro Considered one of the luxuries of 
the table. • 

Parsley (. Petrosclinum satim/m), indigenous to the South of 
Europe, is now cultivated chiefly for the sake of its leaves ; the 
same is the case with tho Chervil ( Sandise cerefolium). 

Some of the Umbelli ferae have poisonous or narcotic properties. 
The first in this list is the Hemlock ( Conium maculatum). It is a 
common plant on the road-side, on rubbish heaps, in burial-grounds, 
and in damp shaded places in tho neighbourhood of habitations. 
Its root is white and spindle-shaped. Its straight branching herba- 
ceous stem is from a yard to six feet high ; it is smooth, that is to 
say, without hairs, cylindrical, glaucous, •slightly fluted, and is 
spotted with marks of a deep purple .colour. It has very large, 
alternate, deeply-cut, compound leaves, with profoundly dentate 
lengthened folioles ; its flowers are small, white, and disposed in 
terminal umbels, consisting of from ten to twelve rays. Its petals 
are almost equal, sessile, and somewhat heart-shaped. Upon each of 
the two lateral portions of the fruit aro five projecting crenulated 
ribs, which give it the appearance of being all covered with small 
asperities, or rotund tubercles. Any part o^ the Hemlock, when 
crushed between the fingers, exhales a foetid and disagreeable 
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odour. It is well known that this plant constitutes a violent 
poison to man, and still more so to animals. The proper antidote 
to poisonmg by Hemlock is to provoke vomiting, followed by 
administering tonic drinks. The poisonous properties of Hemlock 
have been known from the most ancient times ; Socrates and 
Phocion^vere recompensed for the services they had rendered 
to the Greeks bj having the choice of drinking the juice of 
this plant, or the dagger. 

The Water Hemlock, or Cowbane ( Cicutavirosa ), is a still more 
active and violent poison ^than the Common Hemlock. It is 
happily very rare ; it grows on the banks of ponds and ditches, and 
in turfy marshes. 

Lastly, we must mention the S, Ethusa cynapium , or Little 
Hemlock, which is commonly found in cultivated places. In 
kitchen gardens this plant may easily bo mistaken for Parsley, 
which it very much resembles when young and imperfectly 
developed. It may be distinguished from this potherb by the 
following characteristics : — The leaves of the Parsley are divided 
twice ; its folioles broad and divided into three sub-cuniform and 
dentated lobes; those of the Littlo Hemlock are divided three 
times, its folioles are more numerous, straighter, sharp-pointed, 
deeply-cut, and dentated. Besides, the odour of the Parsley is 
agreeable, refreshing, and aromatic ; whilst that of the Little 
Hemlock, like the others, is nauseous and foetid. If the two 
plants are in flower they will be distinguished at the first glance, 
for the flowers of the Parsley are yellowish, whilst those of the 
Hemlock are white. The stem of these plants also present 
different characteristics : that of the Little Hemlock is almost 
smooth, the lower part reddish, and the whole slightly tinged with 
red ; the stem of our aromatic vegetable on the contrary is chan- 
nelled, and green. 

The Araliace^e are trees and shrubs of the tropics, and of their 
borders in both hemispheres, especially in the Western, where they 
are plentiful. Adoxa masckatellina , and the # Ivy {Iledera helix), 
are the only plants of the order indigenous to the British Islands ; 
the former is distinguished by its slightly musky odour, and its 
greenish-yellow flowers, which grow in woods and shady places. 
The Ivy is universa^y diffused, its habitat woods, hedges, on old 
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buildings ami rocks, or trunks of trees, on which its coriaceous 
evergreen leaves and clinging and trailing branches form a promi- 
nent «object. Some strange confusion has arisen, as we learn from 
the new edition of Sowerby’s Botany, between the Ivy and the 
Yew, in the writings of the poets, which Dr. Prior explains thus : 

“ The Chaneoopetys of Pliny, as we learn from Parkinson, was 
called in English, Ground Pine and Ground I vie, after the Latin 
word Iva. But the name Ground Ivy had been assigned to 
another plant which was called in Latin, Hedera terrestris , and 
thus Ivy and Hedera came to be regarded as equivalent terms*. 
But there was again another plant which was also called Hedera 
terrestris , viz., the creeping form of the Ivy ( Hedera helix) , and 
as Ivy had become equivalent to Hedera in the former case, 
so it did in this too, and eventually was appropriated to the 
full-grown evergreen shrub so well known. The botanical 
names of the Yew are so completely confused by the older 
botanists with those of the Ivy, that, dissimilar as are the trees, 
there can be no doubt that the origfh of their names is identical.” 

The root of Panax quinquefolium , a species belonging to this 
order, furnishes a drug much used by the Chinese under the name 
of Gingseng ; and P. fruticosus , and P. cochleatus , natives of the 
Moluccas, are used as aromatic medicines by native practitioners in 
the East. 

The Cornacb^e are found all over the temperate parts of 
Europe and America. Some of them, as Cornacea Jloritt(i> scricea , 
and cirrinata , are said to possess tonic properties of a high 
order. Tho Cornel, or Dogwood, is a tree sometimes seen in our 
hedges, and cultivated in our plantations; and the Cornelian 
Cherry ( Cornus masculd) is common qn the Continent, where its 
little clusters of starry yellow flowers are the earliest harbingers 
of spring. 

The Hamamelidacras, or Welsh Hazels, are fourd in North • 
America, Japan, China, Central Asia, and South Africa; its 
most attractive member, the genus 7 tkodiola, “ whoso great red 
involucral leaves,” says Dr. Lindley, “ give quite a new aspect to 
tho order, and points at an affinity of some kind with Liquidam- 
bars.” The Brtjnoniaceas are, with the exception of' one species 
found at the Cape of Good Hope, all natives of Australia, 
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where they are found in great abundance ; .but species of Sccevola 
are also found in the Moluccas. Brunonia Australis is an inte- 
resting fragrant Australian perennial. 

Asarals. 

Epigynous exogens, with monochlamydeous flowers, and small 
embryo lying in a large quantity of albumen, which Dr. Lindley 
places at the end of his system, but acknowledges the position 
to be anomalous as respects their woody structure, the pecu- 
liarity of their trimerous flowers, and inferior ovary, abounding 
in ovules, which have no parallel near where they are placed. 
Endlicher, on the other hand, places them with his Tkrminaliace^e 
and Nepenthacejk. 


Trees, shrubs, or herbaceous plants ; leaves alternate, rarely opposite, ' 
sometimes scale-like ami non-stipulate ; flowers hermaphrodite, 
rarely unisexuil by abortion, arranged in spikes or racemes; pe miith 
adherent to the ovary ; stamens four or flve, opposite the segments of 
the peiiauth; anther* opening longitudinally; fruit one-seeded, nut- 
like, and slightly fleshy. 


CCCI. Santalaceee. 


Trees, shrubs, under-shrubs, or herbaceous plants, with opposite 
entire leaves, veinless, fleshy, non-stipulate ; flowers hermaphrodite ; 
calyx tubular, adherent to the ovary, with free entire margin ; petals 
four to eight, linear frequently of great length and brilli ,ncy ; stamens 
equal in number; ovary inferior; anthers turned inwards. 

Shrubs, for the most part parasitical. with simple opposite leaves 
with stipules veinless, thick, and leathery ; flowers unisexual, in 
spikes or panicles ; perianth adherent with the ovary, Having three to 
five fleshy triangular divisions, valva^e in aestivation; stamens equal 
to the divisions of the perianth; ovary inferior; fruit fleshy, one- 
celled. 

Herbaceous plants or shrubs, the latter often elimhing; leaves 
alterrnre, simple, and s'alkcd, often with a leafy stipule opposite the 
leaf; fl iwers hermaphrodite; calyx adherent, tubular: stamens six 
to twelve, arising from the b-ise of the perianth ; ovary inferior, six, 
rarely three or four-celled ; ovules inverted : fruit a capsule or berry, 
dry, with three, four, or six many-seeded cells. 


CCCII. Loranthaecw. 


CCCIII. Visca 'em. 


CCCIV. Aristolocli iacesc. 


The Santalauejs, or Sandal- weeds, are found in Europe and 
North America as humble weeds, but in Australia, the East Indies, 
and the South Sea Islands, they expand into large shrubs or small 
trees, as Santalum album . This tree is chiefly valuable for its 
wood, which is hard, heavy, admits of a high polish, and yields a 
fine perfume; qualities which recommend it for all kinds of fancy 
furniture and boxes. It is also burnt in temples, as incense, its 
fragrant odour being due to an essential oil sajd to be hcavier^than 
water. 

The Loranthace-e are natives of the tropics, botj^ of Asia and 
America, but rare ip. Africa, where, however, the parasitical genera 
are found hanging in clusters from the trees on which they grow. 
Their economy presents some very curious phenomena. In Viscum, 

L L 
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the Mistletoe, according to Docaisne, the ovule docs not appear till 
three months after the pollen has taken effect. Griffiths, who has 
also minutely studied Loranthns , states that the ripe seeds adhere 
firmly to the substance on which they are applied, by means of 
their viscid coating, which hardens into a transparent glue, and in 
two or three days after application the radicle curves towards its 
support, becoming enlarged and flattened as soon as it reaches it. 
By degrees a union is formed between the woody system of the 
parasite and stock, the fibres of the sucker-like root of the former 
expanding on the wood of the latter in the form of a bird’s foot. 
Up to this time the parasite has been nourished by its own albumen, 
but as soon as it has acquired the height of one or two inches a 
lateral shoot is sent out, which adheres to the stock by means of 
sucker-like productions, which frequently run to a considerable 
distance, cohering the tree with parasites. 

Mr. Myers, who has carefully studied the order, draws a dis- 
tinction between Lora?dlius and Viscunt. The former distinguished 
by its large, showy, dichlamydcouft, crimson flowers, w r ith length- 
ened stamens, and an ovary containing a solitary ovule, suspended 
from the summit of a cell, witlwa large fleshy cotyledon. Viseum, 
on the contrary, having small, pale, dioecious, monochlamydeous 
•flowers, with stamens sessile, or nearly so, different in structure, 
with dissimilar pollen ; a unilocular, turbinate ovarium, with 
three ovules attached to a free central placenta. On these grounds 
ho founds the new older VtscuE/E, or Mistletoe. 

The ^tistletoc is supposed to be propagated by birds, especially 
by the Fieldfare and Mi sselt hrusli, wdiich feed on the berries. The 
mode in which the propagation of Myzodendron is effected is also 
clearly demonstrated by Dr. Hooker. Here the fruit is provided 
with long, feathery processes, analogous to the pappus of the Com- 
posites, w'hich floats them in the ai$, and afterwards assists to hold 
them on to the branches while the radicle insinuates itself into tho 
plai)£. The genera of the order are very limited : Viseum and 
Arccuthobiuiriy which are confined to Europe ; Myzodendron and 
Lepidoceras to the southern parts of Chili ; Eubrackion to the 
banks of th#Uruguay ; and Phoradendron, numerous in species, 
which is disseminated over tho tropical regions of the Old and 
New World. 
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The AmsTOLOCHiACK-as are common in tropical America, sparingly 
in North America, Europe, and Siberia, and in small numbers in 
India. Two species are said to bo British plants, but the rarest of 
our reputed species, and probably an accidental importation. 
AristoJochia blematitis is recorded as being found growing on old 
walls, &c.y near Spittal, in Lincolnshire. 

The distinguishing characteristic of the order resides in the 
flowers, which have no corolla, and are constantly divided into 
three segments. The stamens have the same ternary characters, 
and the cells of the fruit are three or six, always adherent to the 
calyx. The arrangement of the wood is also peculiar, their stems 
being composed of longitudinal plates, surrounded by a central 
pith, with an exterior bark ; but these plates are not placed in 
concentric circles, as in other exogenous plants, but continue to 
grow, uniformly and uninterruptedly, as long as the plant lives. 
The most remarkable species are found in tropical America, where 
the gigantic size and grotesque appearance of their flowers excite 
the wonder of the traveller; of 'these, A. cymbifei'a 9 the border of 
whose calyx resembles one of the lappels of a Norman woman’s cap, 
measures seven or eight inches in length ; while the flowers of 
A. cord t/iora and A . gigantea are from fifteen to sixteen inches 
across. They are generally tonic and stimulating, and several of 
them are used in medicine. 




PART III. 


GEOGRAPHICAL DISTRIBUTION OF PLANTS. 

Linnjeus, whose singular genius foresaw most of the conquests 
reserved for his favourite science — the study of botany — laid the 
foundations of Botanical Geography. In the prolegomenia of 
his “ Flora Laponia,” the imnlortal Botanist of Upsal says, in the 
poetical and concise style which is peculiar to him : u The dynasty 
of the Palms reigns in the warm regions of the globe ; the tropical 
zones are inhabited by whole races of trees and shrubs ; a rich 
crown of plants surrounds the plains of southern Europe ; armies 
of green Gramineoo occupy Holland and Denmark; numerous 
tribes of Mosses are cantonned in Sweden ; but the brownish- 
coloured Alga>> and the white and grey Lichens, alone vegetate 
in cold and frozen Lapland, the most remote habitable spot of 
earth ; the last of { the vegetables alone live on the confines of the 
earth.” # 

The modifications in the distribution of plants wjiich Linnaeus 
had observed journeying from south to north, Tournefort had 
already observed during his travels in Armenia, upon the slopes 
of Mount Ararat. At the foot of this mountain he saw the plants 
of Armenia ; higher up, he found the plants of Italy ; higher up 
still, ho found those of the environs of Paris ; above these were 
the plants of Sweden; finally, on the borders of eternal snow, 
near the summit of the mountain, he found those of Lapland. 

Buffon had also a glimpse of the laws which apply to the 
distribution of plants. “ The vegetation which covers the earth,” 
he says, “ and which is still more closely attached to it than 
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the animals Which browse it, are even more interested than 
they in the nature of climate. Each country, each changing 
degree of temperature, has its particular plants. We find at the 
foot of the Alps the plants of France and Italy ; at their summit 
we find the plants of the frozen North ; and the same northern plants 
we find again at the summit of the mountains of Africa. Upon 
the range of the hills which separate the Mogul empire from the 
kingdom. of Cashmere, we find on the southern slopes many of 
the plants of the Indies, and it is not without surprise that we 
find on the north flanks many of those of Europe. It is also 
from the extremes of climate that we draw our drugs, perfumes, 
and poisons, and all the plants whose properties are • in excess. 
Temperate climates, on the contrary, only produce temperate 
things ; the mildest of herbs, the most wholesome of legumes, the 
most refreshing of fruits, the quietest of animals, the most polished 
of men, are the heritage of the mildest climates.” 

Such are the views with whiclj Vnen of genius and foresight 
preluded the discoveries of our times concerning the geographical 
distribution of plants. f 

At the commencement of the eighteenth century Geographical 
Botany was in a manner created by Alexander von Humboldt, 
whose g§nius is so universal that his traces are found in connection 
with every modern science. On his return from liis voyage to the 
equinoctial regions of America, Yon Humboldt, in one of his finest 
memoirs, demonstrated that it is the predominance of certain forms 
of vegetation which enables us to recognise a country immediately. 
A forest of Firs and Pines transports us at once to the northern 
or to the high mountain ranges of Europe ; the Oaks and Beeches 
to the temperate zone ; tho Olives to the south, and the Palms 
into intertropieal regions ; the Cape of Good Hope is the country 
of the Heaths, and Mexico is perhaps the country most typical of 
the Orchids. 

In another memoir Humboldt attempted to estimate the total 
number of plants diffused over the surface of tho globe, and tho 
influence of climate upon their distribution. For the first time 
he established clearly that localities, each equally distant from the 
equator, and at an equal elevation above the level of the sea, 
might nevertheless have climates very little resembling each 
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other, while countries situated under parallels very remote one 
from the other might have analogous climates. 

The travels of naturalists of our own day in all parts of the 
globe have established, to the satisfaction of botanists, that certain 
characteristics belong to the vegetation of each climate, contrasts 
attending which we shall endeavour to convey to the reader some 
succinct idea. The researches of travellers, combined with the 
labours of descriptive botanists, enable us to give some precision 
to tbe principles of Botanical Geography. 

Let us establish, before going further, the approximate number 
of vegetable species which inhabit our globe. The appreciation 
of the statistics of plants is necessarily very varied in this sort of 
estimate. Linnaeus, in 1753, was acquainted with (>,000 species. 
Pcrsoon, in 1807, reckoned 26,000. In 1824 Stcndel carried the 
number up to 50,000 ; and in 1844 to 95,000. The most recent 
works contain about 120,000 species. From the species described 
botanists have been able to*forin som^ approximate estimate of 
the total number of existing species. By an ingenious calculation 
of the space occupied by an average-sized plant, Alphonse de 
Candolle thinks he may infer tTiuT the number cannot be less 
than from 400,000 to 500,000. 

Wo have said that in 1844 we knew 95,000 species of plants. 
Of this number 80,000 were phamerogams, or cotyledonous plants, 
15,000 were cryptogams, or acotyledons. Among the cotyledo- 
nous plants 6,500 belonged to the dicotyledons, and 15,000 to the 
monocotyledons. 

Such was the general budget of the terrestrial flora at this date. 

The numerical proportion of species belonging to the phanero- 
gams or cryptogams, varies according to the latitudes of the 
globe. As we advance towards the north, the number of crypto- 
gams increases ; the number of phanerogams, on the other 
hand, increases as we approach the equator. In the frozen or 
temperate zones the cryptogamia arc humble vegetables which 
scarcely raise themselves above the surface of the soil; but in 
the burning regions of the tropics, the elegant arborescent ferns 
rise to the height of the loftiest Palm-trees. # 

The vegetation of each species corresponds with a determinate 
interval in the scale of the thermometer, and this interval is* not 
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the same for ail plants. Meleze and Dwarf Birches resist cold of 
40° Cent, below zoro. While many of the Palms, the Orchids, 
and Tree Ferns die when the thermometer descends to 10°. 
While Alpine or northern plants subjected to the same temperature 
of 10°, fade and shrivel after a few days' exposure, other plants 
accommodate themselves to the burning sands of Africa, whose 
temperature may bo from 60° to 72° Cent. 

Another point of some importance to consider is the thermo- 
metrical degreo at which each species begins to vegetate ; thus 
the charming Soldanella of the mountains germinates and prospers 
at zero, while tho Cocoa-nut-tree and other vegetables of the torrid 
zone remain unmoved until the temperature of 15° or 22° is 
attained. 

Again, when vegetation has commenced, what is the tempera- 
ture necessary to develop the flowers and ripen the fruits ? 

The Barley plant ( Ilordcum ), tho cereal which extends farthest 
towards the north, begins to vegetate when the thermometer 
ranges at 5° C. If, then, we would determine with precision 
the amount of heat which a plant must accumulate in order to 
accomplish its various proceSses of germination — budding, blos- 
soming and fruiting, and maturing its fruit — it is not necessary 
to take account of the lower temperature, but adding the mean 
temperature of each day on which the thermometer has exceeded 
that degree^ we find that in high latitudes the barley plant 
ripens when it has received an aggregate amount of heat equal to 
1,500*. In order to produce death in wheat, an accumulation of 
heat equal to 2,000 v is required. The vine, in order to produce a 
drinkable wine, requires the accumulated heat of 2,900* Cent., the 
point of departure being a mean heat of 10°. 

We can now comprehend why certain vegetables live in some 
countries without flowering and others without bearing fruit. Tho 
short summers and short days in such countries fail to yield the 
aggregate amount of heat, and that supplied is just sufficient to 
develop their leaves, but not enough to expand their flowers ; 
and their fruits are abortive. The influence of heat on vegetation 
is so m|rked that we can scarcely name a single species which is 
truly cosmopolitan. Most vegetables occupy a determinate zone 
of their own, which they rarely pass. The cold prevents them 
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from passing its limits towards tho north ; the heat ^exorcises tho 
same influeifce towards tho south. All plants have their polar 
and their tropical limits. 

Humidity of the atmosphere and the solar influence have, on 
the other hand, a nofable influence on the geographical distribution 
of plants. It is still more necessary to consider the influence of 
elevation. In proportion as we rise in the atmosphere the tem- 
perature decreases, and this lowering of the temperature is so 
sudden, that in ascending a mountain we pass through many 
degrees of decreasing temperature in the course of a few hours. 
From this it follows that a high mountain underlie equator may 
be clothed at its base 'in the richest vegetation, while its summit 
is covered with eternal snow, and the space between is clothed 
with all the diversify of vegetation (on a limited scale) which the 
traveller meets with in his journey from the equator to the pole. 

With these general remarks upon the principal causes which 
influence tho distribution of pltfnts, we shall proceed to consider tho 
botanical circumstances, namely, tho zones of vegetation wtyich 
result from them. 

For botanical purposes we may divide the surface of the globe 
into three great zones : — 1. Tho Torrid zone, which comprises the 
tropics between 24° north and south latitude. 2. The Temperate 
zone, which in each hemisphere extends from the tropics to the 
polar circle. 3. The Polar zone, which in the northern hemi- 
sphere includes all beyond the arctic,* .and in the southern all 
beyond the antarctic circle. 

The Tropical zone, which receives the direct rays of tho sun all 
but perpendicularly, is almost entirely exempt from winter. It 
includes the warmest regions of the globe. The year is thero 
divided into two seasons — tho one dry and burning, during which 
vegetation is sensibly suspended; the other the rainy season, 
during which vegetation revives. This largo zone, which embraces 
in its circle continents, seas, and islands of all sizes, and which 
bristles with immense chains of the loftiest mountains in the 
world, b presents climatal changes equally diversified, yielding 
productions which are very far from resembling each other. To 
render the subject clearer, it will be necessary to divifle this zone 
into middle, temperate, and tropical zones. 
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The Middle, Tropical, or Equatorial zone, extends from the 
fifteenth north parallel to the fifteenth degree south latitude. The 
twp others are the Tropical zones, properly so called, ranging on 
each side the Equatorial zone up to the twenty-fourth parallel 
north and south. 

The two Temperate zones are contiguous on the one side to the 
Torrid zone, and on the other to the frozen regions of the Pole', 
extending over a space of forty-two degrees of latitude. Like the 
Tropical zones, they present great varieties of climate and of veget- 
able products. These zones we also subdivide in a botanical point 
of view into fou^ secondary zones, namely, the Juxta-tropieal, the 
Warm Temperate, the Cold Temperate, and the Arctic zone. The 
Polar zone comprehends the polar regions, which extend from 
00° to 80° north latitude. 

We shall not follow in our few remarks tho order of these 
natural regions, and we feel that the motives lor this determina- 
tion are justified by the following* remarks of Alphonse de Can- 
dolle. “I hold,” says the learned llotanist of Geneva, “ I hold the 
divisions of the globe by regions first proposed as artificial systems 
in great part. The laws respecting them arc much too arbitrary, 
and the regions indicated are neither like each oilier in the 
majority of books, nor are recognised by the greater number of 
botanists.** Wc think it simpler, in plac6 of dwelling upon these 
natural regions, upon which botanists are by no means agreed 
among themselves, to consider apart, in order to give a general 
idea of their vegetable products, the five geographical divisions of 
the whole world — Europe, Asia, Africa, America, and Australia. 

Eubope. 

We can distinguish in Europe three great botanical regions. 
1. The region of the North. 2. The Middle region. And 3. Tho 
region of the South, or Mediterranean. 

The Northern region comprehends Lapland, Iceland, the 
northern provinces of Sweden, of Norway, and of Russia. The 
vegetation there is monotonous, with little variety. The ligneous 
species form only one hundredth part of the plants we find 
there. Tli# cryptogamous plants predominate. The trees are 
principally represented by Conifers and Amentales, with some 
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light and accidental exceptions. The Oaks, the* Hazel, and 
’oplar are arrested at the sixtieth degree of latitude north ; the 
3eech, the dLsh, and the Lime at 63° ; the Conifers grow up to 
>7°; Barley and Oats can be cultivated up to the seventieth parallel 



Fig. 446. .Norwegian n joras. 


north. Spttzbergen, the most northerly island in Europe, situated 
between 70° 30' and 81° north latitude, contains only ninety-three 
species of phanerogamous plants, belonging principally to the 
families of Gramineae, tho Myrtaeeec, a few Crucifera), Saxifrages, 
llanunculacea), and some hynantheruceac. Among these plants 
there is scarcely a single treo or shrub, but only an under-shrub, 
Empetrum nigrum , and t^o small creeping Willows. Some idea 
of Norway, with its deeply intersecting fjords, may bo gathored 
from the engraving. Fig. 446. 

Mr. Charles Martins, tho learned Professor of the Faculty of 

• 
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Montpelier, tb whom Botanical Geography is indebted for many 
fine observations, made a voyage along the western coast of 
Norway, from Drontheim to North Cape, in recofding which 
he has traced with a vigorous hand the picturesque vegetation of 
that country. “On the 28th of June,” he says, “we arrived at 
Drontheim. While embarking I was much surprised to see 
Cherry-trees bearing fruit dbout the sizo of peas. Lilac, the 
Mountain Ash, the Black Currant Bush, and the Iris germanica 
were covered with expanding flowers. My astonishment ceased, 
however, when I learnt that the spring had been a very fine one. 
The most common tree in the gardens and streets of the town is 
the Mountain Ash. I remarked also four Oaks ( Quercus robur), 
which appeared to suffer from the cold. In short, upon the west 
coast of Norway tho northern limit of the oak lies half a degree 
south of Drontheim. 

“ The Ash is a more hardy tree, but it never attains the dimen- 
sions of the Oak in Sweden, and r ili latitude G9° 18' I noted the 
last of them. The Lime lives at Drontheim, as does the Poplar, 
the Blue Melilot, and the Chestnut-tree. The Common Lilac 
blooms in every garden. All fruit-trees are cultivated on espaliers. 
Even on the most favoured exposures, the apple, pear, and plum 
do not ripen every year. In the environs of Drontheim bouquets 
are formed of Elder blossom, of Birch blossom, and Fir tops, 
intermingling witli the Ash, Maple, and Aspen ; Cherry blossom, 
Hazels, and Junipers crown the pyramid. The upper fields 
are dry and well* exposed, while the meadows occupy the lower 
ground. This fine fresh landscape has something exceedingly 
pleasing about it, although severe and cold. 

“ Towards the north I pushed on to Cape Ladehame^ which is 
crowned with light foliaged Birches. On the east is the cascade 
of Leerfes, where the accumulated waters of tho Nidelven pre- 
cipitate themselves over the rocks in t^ middle of a black forest of 
Pines. I arrived there at midnight. The sun and its surround- 
ing rays, which mingled together on the horizon, projected a hazy 
doubtful light upon the landscape, for it this period of the year 
the sun scarcely sinks beneath the horizon in this latitude, and 
the scattered lights which burn in the heavens towards the north 
already announce that it will soon reappear. 
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“ In the fields and by the roadsides I found a) great many 
plants which occupy similar situations in France.” ¥ Nevertheless,” 
he continues farther on, “ the eye of a botanist was rejoiced by 
the sight of a vegetation belonging at once to the flora of the 
Boreal regions, of the Alps, and of the sea-shore.” 

Among the shrubs he discovers the Geranium syhaticum, the 
Alpine Columbine, the Aconitum septentrional e, the Pedicularis 
of Lapland, the Trientalis Europcea , the four-leaved Paris . In 
the more sheltered places w#o the Dogberry of Sweden, the Vac- 
cineum vitis ulcea, the renowned viviparous Alpine Pea ; in the 
marshes the Bilberry, the Avens , or Herb Bennett of the brooks ; 
upon the sandy sea-shore the Water Plantain ( Triglochin mari- 
timum ), and many others equally interesting to the botanist. 

In the first days of July the traveller Veached n^ldringen, a 
post town situated on the borders of Northland and the Govern- 
ment of Drontheim, under latitude 05° 10'. He scaled a mountain 
whose denuded summit was 2,100 feet above the level of the 
se^,. Its vegetation resembled frhat of the summit of the Alps. 
The Willow and the Diapensia of Lapland alone reminded him 
that he was in Norway. 

“At Bodoe, in 07° 16',” he continues, “I saw for the first 
time houses covered with turf, upon which grew many tufts of 
grass. According to my custom, I first examined the culti- 
vated vegetables, but T Raw only a few Potatoes, Peas, lladishes, 
a few Gooseberry-trees without fruit, and some fields of Barley 
and Rye. 

“ In the meadows just above the sea-level I found some plants 
which would have demonstrated to me, in the absence of other 
proofs, how much the climate of this country approaches that of 
the most elevated Alpine regions. This was the eight pctalled 
Dryas, Silene acaulis , Arctostapfnjlos Alpina , Ladies' Mantle, and 
the Bartsia of the Alps ; aifd beside them, those vegetables of the 
northern regions which arogunknown in Alpine regions, namely, 
Aconitum septentrional is, the white Draba , the Tofieldia Alpina . 
Besides these, notwithstanding the difference of climate, some of 
the plants which are most common in the neighbourhood of Paris 
are found here, as the Dandelion, the Coltsfoot, Tussilago, the 
Meadow Cardamum (C. pratensis), the Dog's-tooth Violet; they 
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seemed a soijvenir of France thrown at random in the midst of 
this Borean vegetation.” 

He arrived finally at Hammerfesfc, which is under 70° 48' north 
latitude. Here all attempts at cultivation had disappeared. The 
energies of the place are turned to commerce ; it is from curiosity 
rather than for profit or utility that a few legumes are cultivated.” 

“ Near the city,” adds th<^Professor, “ I observed rich meadows, 
that were cut once a year, and some herds of half-wild reindeer, 
which grazed and roamed about freely. We shall deceive our- 
selves, however, if we consider Hammerfost a dull or melancholy 
city. Its principal street, on the contrary, consists of very lair 
new wooden houses, well ordered, and in all respects comfortable. 
These are the habitations of the better class of inhabitants. The 
houses of tljc lower cla'sses arc poorer and older ; borrowing, how- 
ever, a particular, charm from the flowery turf with which they 
are covered. The roofs are formed of great squares of turf, on 
which a number of plants have germinated and grow \igorously. 
In seeing these aerial gardens I • have for the first time been able 
to comprehend the phrase ‘ in testis,' which often occurs in the 
writings of Linmeus, indicative of the locality. In short, it was 
upon the roofs of houses that the learned Botanist of Upsal 
herborised at Hammerfest; indeed, I frequently borrowed a ladder 
myself from the proprietor in order to gather the plants which 
grew round the chimney of one of these picturesque old houses. 
What I often found tliCre were Cochlearea Anyiica, Lychnis syl- 
restris, Chrysanthemum i nod ora, Shepherd's Burses, Thtaspi, and 
Field and Meadow Beas. In autumn, when the yellow flowers of 
Chrysanthemum inodorata are in full bloom, these hanging meadows 
rival in beauty those of our own more genial climate, and give the 
city a smiling physiognomy which contrasts most happily with the 
severe aspect of surrounding nature. The Ranunculus ylacialis, 
Arabia Alpina , SUene acau/is , the Snowy Saxifrage, a few Bil- 
berries, the Drapensia of Lapland, soino dwarf Willows, as Sal is 
reticulata, kerbacea* &c., all grow in the neighbourhood.” 

The learned traveller finally reaches North Cape, in latitude 71°. 
“ How great was my surprise on landing,” he continues, “ to find 
myself in the middle of tho richest subalpine meadows that can 
be imagined ! High and tufted grass, which reached my knees. 
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I found hero, in short, at the northern extremity of ^Europe, the 
flowers which had so often attracted my admiratiofl at the foot of 
the Swiss Alps ; there they were, as vigorous, as brilliant, and all 
much larger than among the mountains. The Globe Flower of 
Europe ( Trollius Europceus ), the Alchemi/fa Alpirta, Geranium of 
the Woods, the Alpine Ilawkweed, llieracium A/piiwm, Phleam 
Alpinum , and the Alpine Pea. On tfce right rises the imposing 
mass of North Capo, steep and inaccessible ; before us a steep and 
sloping, but verdant path, which permitted us to attain the 
summit by winding round the side of the mountain. In the 
descent I gathered with enthusiasm all the plants which pre- 
sented themselves; to me they possessed a peculiar interest as 
being, so to speak, the most robust and adventurous of all their 
European congeners. They seemed, like myself, to be expatriated, 
and exposed on this black rock to be battered by the waves. I was 
tempted to ask them why they had quitted the skirls of the cult i- 
\uted holds and peaceful shades of me woods of Meudon, where 
they could receive the homage <Tf Parisian Botanists, in order to 
lead this exposed life among strangers ? They were the Meadow 
Queen, the Cerastium of the holds, Shepherd’s Purse, Dandelion 
hontothnn , Golden Verge, &c. Nevertheless the Boreal or Alpine 
plants were in the majority on tligse slopes. I found there Petti - 
cularis laponnica , So fix reticularis, the Snowy Gentian, Comm 
alba , the Dogwood-tree of Sweden, &c. 

“ The lofliest summit of North Gape is 1,020 feet above the 
level of the sea ; it is surmounted by a small rock, on which 
many visitors have engraved their names. But even this last 
rock was not destitute of all vegetation ; the small circular leaves 
of D annelid saxitilix , one of the Lichens, black as the rock, were 
attached to it, and a small microscopic moss hid itself in the 
clefts upon the plateau. There were a few miserable looking plants 
which had been destroyed by the winds, scattered on the ground 
and seeking shelter behind such elevations of the soil as would 
protect them from the continuous squalls which swept the North 
Cape. Among the shrubs I even found the Birch and the Cha- 
mceledon procumbens. The herbaceous plants were much less 
numerous. Among them wore Silene acaulis , the Diapensia la- 
ponnica , and the opposite -leaved Saxifrage. 
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The Middle European region includes all the countries which 
constitute the southern provinces of Europe — Germany, Holland, 
Belgium, Switzerland, the Tyrol, and the British Isles, Upper 
Italy, and the greater part of France. This region, whose exact 
limits it would be difficult to trace, is very different from the 
preceding. It is milder, more temperate ; its woods and forests 
consist essentially of the Common Oak ( Quercus robur ), to which 
we may add the Chestnut-tree, the Beech, and the Birch, the 
Elm, the Hornbeam, the Alder, &c ; but the Oak predominates. 
Those trees, all of which lose their leaves during winter, give to 
the landscape a very peculiar feature, varying with the season. 
This region is especially favourable to the cultivation of the 
Cereals. An oblique line, drawn from the east to west, with 
certain inflections of its course, but ranging between the forty- 
seventh and forty-eighth parallel, and inclining a little towards 
the north, would divide the two zones — one, the Northern, in 
which the Vine and the Mulberry^ yield to the rigour of winter, 
whose forests are chiefly composed of Conifers, where the cul- 
ture of the Apj)le and the Pear take their place, and which 
includes more of the Oyperaceoc, of tho Rosacea), and of the 
Crucifers ; the other, the Southern, characterised by the culture 
of the Vino, the Mulberry, anjl the Maize, and in which plants 
of the Labiatae begin to predominate. Some idea of the vege- 
tation of this region will be gathered from Plate XIX., which 
represents the banks of the Loire in the glory of its summer 
vegetation. 

In tho Southern European region the Mediterranean forms the 
centre. It is a vast basin, whose shores present a vegetation 
which, if not identical, is at least analogous in its whole extent. 
The Labiate® abound there, and in certain seasons the air is filled 
with their sweet perfume. To this extensive family we may add 
a large number of Caryophyllaccae, Cistace®, Liliace®, and 
Borragine®. The Mediterranean draws its most distinctive cha- 
racter, however, fVom the vast extent of uncultivated country, 
where the Kermes Oak, the Phyllereas , the Evergreen Oak, and 
various Labiate®, half frutescent, reign supremo. These plants 
more especially abound in Italy, Spain, Greece, Algeria, and in 
the northern portion of Asia Minor. Nevertheless a new vege- 
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tation makes its appearance at Rhodes and Jaffa, which becomes 
closely connected with that of Egypt. • 

The vegetation of the Mediterranean often presents itself with 
a smiling and agreeable aspect. Clumps of odorous Myrtles and 
Arbutus, the aromatic Charte-tree, frequently occur on its shores ; 
magnificent Rose Laurels, whose praises have been sung by the 
poets, occupy the edges of the brooks. In Italy, Sicily, and Spain, 
the Orange trees form almost one mass of flowers and fruit. The 
Prickly Pear ( Opuntia vulgaris ), the African species of Agave, 
become here indigenous, forming impenetrable hedges in the 
southern parts of these countries, to which they give a marked 
and very characteristic landscape. The forests consist essentially 
of the Evergreen Oak ( Quercus ilex), whose persistent leaves 
remain until after their third year, and whose acorns, which have 
a very agreeable taste, form a considerable portion of the people's 
food. The Cork-tree ( Quercus suber), mixed with other charac- 
teristic trees and shrubs, such # as Erica arborea, with numerous 

S ecies of Cistus , with ephermal flowers, often large and of dazzling 
illiance, mingling with the fragrant Geneta, or Broom, form the 
ordinary vegetation. 

Among the other species characteristic of the vegetable world 
of these happy regions we may cite the Cypress ( Cupressus ), the 
Aleppo Yinc^ff^mus lariceo), some Plantains, the Olive, which 
we scarcely meet with elsewhere ; Mastic- tree [Pistachio seritiscus), 
and the Pomegranate. 

Over a great part of the south coast of Sicily, a Palm, the 
Chamcerops humilis, with fan-like foliage, waves beside the Date, 
sometimes from the bosom of a clump of Oranges and Citrons, its 
tall stipe crowned with an elegant panicle of drooping and feather- 
like leaves. 


Asia. 

It would require a volume to give even an idea of the rich and 
varied vegetation of Asia. We must limit ourselves to a rapid 
glance of the features most characteristic of its northern, central, 
and southern divisions. 

The Northern region, of which Siberia is a part, forms 
a botafucal region in close connection with the hyperborean 

M M 
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portion of Europe in the one direction, and with its middle region 
on the other. It has its own peculiar character, nevertheless, from 
the predominance of certain families, such as the Leguminoseac, 
Ranunculace®, Crucifers, Siliaceae, and Umbellifers, some genera 
of which are remarkable for the number of their species. We 
may quote genus Astragalis among the Legumes; the Spiraea, 
among Rosals ; the Artemisia among the Composite® ; and the Rhu- 
barb among the Polygonaceae. Considering the mean annual tem- 
perature which ranges there, from 2° to 6° above zero, we cannot 
reckon on a condition of vegetation very varied. Leafy forests are 
formed by the Siberian Larch, the Daurique Larch, the Siborian 
Pine, the Cimbrian Pine, and Pinus xylvestris , &c. ; White Poplars 
and isolated Balsamic plants, some species of dwarf Birches, 
Service trees, Blackberries, Alders, Willows, accompany them, 
while Myrtles and Alpine Roses form the under-slirubs. The 
Flora of the Steppes of Kamtschatka does not differ materially 
from that of the pasturages of central Europe. According as the 
spectator expects these to be rich or sterile, he is the more or 
less surprised to find stately Tulips and graceful Irises mingli^ 
with the grassy turf in spring, but the Absinthe, or Wormwood, 
Artemisia, and other monotonous forms of vegetation, succeed 
them. 

Humboldt assigns to the forests of the Oura^^e vegetation 
characteristic of a park. “ They present/’ he says, “ an alternation 
consisting of a mixture of Aceraceoo, round-leaved plants, and other 
magnificent trees; an assemblage which is* completed by masses 
of brushwood, formed by Wild Roses, Honeysuckles, and Juni- 
pers, whilst the Hesperis , the blue-petalled Polemonium, Cortusa, 
Matkiola , magnificent Primroses, and Larkspurs, form a perfect 
carpet of flowers; while the* Water Trefoil, with white blossoms 
and delicately carved leaves, is the grace of the marshes.” He 
saw also “on the banks of the Irtisch great spaces entirely coloured 
with red by Epilobium, with which were associated the tall-stemmed 
Larkspurs (Delphinium), with blue flowers, and the fiery-scarlet 
Lychnis Ckalcedonica.” 

These fragmentary pictures, which we borrow from Muller’s 
“ Wonders of the Vegetable World,” give an idea very different 
no doubt from that usually entertained of the vast regions fhcluded 
in Northern Asia. 
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In Central Asia we are transported into the Vast regions 
lying between the Himalayas and China, including Japan. 

The Magnolias : these grand-leaved trees, with magnificent 
flowers and delicate ar&ma, which give such an attractive feature 
to gardens where they can be cultivated, are natives of this vast 
region. So is the Camelia, which has been as it were naturalised in 
the greenhouses of Europe, whose evergreen, glossy, and persistent 
foliage is the admiration of travellers, and of which we may 
reckon upwards of seven hundred varieties of the Camelia Japonica 
alone; and the Tea plant ( Thea virides), of whose precious leaves, 
so many millions of pounds are annually imported into Europe. 
Also the Aucuba, with coriaceous leaves and clustered flowers, so 
ornamental in our gardens and shrubberies. Finally the genus 
Celastrus y Hollies, Spindle-tree (Lagersticemin spirce), &c. 

The most remarkable trees and shrubs besides these are the 
elegant Palm ( Rkaphis Jlabeliformis)\ the Paper Mulberry ( Brous - 
sonetia papyrifera) ; the fragrant Olivo (Olea Europcea), whose 
flowers are employed to give flavour to Tea leaves ;« the Ebony 
tree ( Diospyros ka/ri), with white flowers, and berries of a cherry- 
red, and of a delicious flavour; the Japan Medlar {Mespilus 
Japonica) ; the Ginko biloba , or Sacred tree, which is planted 
round the temples ; the Yews ( Taxus mucifera and ve rticulata ) ; 
the Cypress ( Cupressus pendula) ; some Junipers, Thujas, and 
Oaks — among the latter, Quercus glabra and glauco ; the Alnus 
Japonica , Juglans nigra (the Black Walnut), and several species 
of Laurels and Maples. 

Among the cultivated plants we find Rice, Wheat, Barley, Oats, 
Sorghum saracina, Sago- tree ( Cyras revoluta) ; the Caraibian 
Cabbage ( Caladium esculentum) ; Convolvulus batatas , the Apple, 
the Pear, Quince, Plum-tree, Cherry, Apricot, Peach, Medlar of 
Japan, divers species of Orange, Cabbages, Radishes, Yams, 
Cucumbers, Gourds, Water-Melons, Anise (. Pimpinella anisum), 
Peas, Haricot Beans, Hemp, Paper Mulberry, Annual Cotton 
plant ( Gossypium herbaceum) — a remarkable mingling of vege- 
table production which transporters at one moment from Asia to 
Europe, and at the next from Europe to Asia. 

The same curious assemblage of the vegetation of the tropics 
with that of the North of Europe occurs again in respect to culti- 

m m 2 



532 


THE VEGETABLE WORLD. 


vated plants # in Central Asia. We see here, side by side, the Fig, 
the Yine, the Chestnut-tree, and the Pomegranate, the Almond 
and the Citrons. In China and Japan we find under cultivation 
the SarraceiM, Wheat, Barley, Oats, Potatoes, Asparagus, Melons, 
Peas and Beans, and, along with them, Rice ( Arum esculentum) 
and Indian Corn. We might hero dwell upon a crowd of orna- 
mental plants, many of which are now well known in Europe, such 
as Glycine , the Lily of Japan, the Tiger Lily, the Chincso Primrose, 
and the Magnolia, which are native in Russian Asia, and well- 
known ornaments of our hothouses. 

The Southern region of Asia comprehends the Indian penin- 
sula. Ilere non-tropical species disappear, or only present them- 
selves very rarely. Tropical groups become more numerous ; the 
trees cease to lose their leaves; ligneous vegetation is much 
greater than it is without the tropics ; the flowers are larger, more 
magnificent ; climbing creeping and parasitic plants increase in 
number and size. India may be considered the true country of 
aromatic plants. Nor is the rich soil less fruitful in the produc- 
tion of plants of another order. Trees producing suitable timber 
for constructive purposes are found thero in perfection. 

Among the arborescent plants those most abundant in this 
botanical region aro found to belong to the genera of Bombax , 
Sapindus , Mimosa , Acacia , Cassia , Jambosa , Gardenia . The 
Ebony-trco (. Diospyrus ebemim) has been celebrated for ittf black 
coloured, solid wood from the most ancient times. The Bignonia 
( Tectona grandis) is a magnificent tree, which furnishes timber 
well adapted for building purposes from its great endurance. 
Isonandra gutta produces the substance analogous to caoutchouc, 
which is known as Gutta-percha . The Laurels have an aromatic 
bark. The Nutmeg-tree ( Myristica ) produces seeds which are 
employed as spice. The Figs ( Ficus religiosa , Indica , elasticu) ; 
Palms, such as the Borassus {Bor assies JtabeIliformis) f whose mag- 
nificent leavos extend in large fan-like panicles ; the Sagus , whose 
soft pulp yields sago, a farinaceous product very rich in amidon ; 
the Calamus , whose twining and creeping stem is sometimes 
upwards of five hundred feet in*length, and of one uniform thick- 
ness, and of which many canes used in Europe are made. The 
Areca ( Areca catechu :), the nut of which is a favourite masticatory 
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with the natives ; the Corypha untbracultfera , the trrink of which, 
sometimes reaching the height of sixty or seventy* feet, is crowned 
with an ample tuft of leaves spread out in uinbrella^orm, covering 
a space of eighteen feet ; the Dragon tree ; the Sere\*^incs ( Panda - 
nus) ; the Bamboo, and many others, equally noted for their size 
and properties, are natives of this region. 

If we throw a glance, moreover, at the plants under cultiva- 
tion, we find them equally important: — Rice; the Earth Nut; 
Sorghum ; Indian Corn; the Cocoa-nut Palm, the elegant and 
useful tree which gives to man almost all the necessaries of life, 
supplying him at once with shelter, food, light, heat, and clothing ; 
the Clove- tree ( Caryophyllus aromaticus), the flower of which is 
the well-known clove ; the Pepper shrub (Piper nigrum), the fruit 
of which, gathered before maturity, constitutes the pepper which 
has been constantly brought to Europe since the expedition of 
Alexander the Great ; and the Betel Pepper ( P . Betela ), with bitter 
and aromatic leaves, in which •the Southern Asiatics enclose a few 
slices of the Areca nut, which they chew to sweeten the breath and 
stay their hunger; the Tamarind (Tamcmndus Indica ), a magni- 
ficent tree, the fruit of which encloses a pulp of vinous odour and 
tartish flavour ; the Mango {Man gif era Indica ), whose much- 
vaunted fruit has a sweet and richly perfumed flavour, accom- 
panied with a grateful acidity ; the Mangostan ( Gardnia Mango - 
stand), whose berry encloses, under a bitter and astringent epicarp, 
a delicious pulp, having a happy mixture of the tart and sweet ; 
the Banana- trees ( Musacece ), of many species, whose yellow clus- 
tered fruit, each six or eight inches long, furnish a very nourishing 
food, which has the taste of buttered paste, slightly sugared, while 
its leaves form a delicate vegetable, and its fermented juice an 
agreeable wine; the Schambu (Jambosa vulgaris), whose small 
apples communicate to the mouth a rose-like odour; the Guava 
( Psidium pomiferum), with yellow fruit of the size of a Pear; 
many Oranges; Water-Melons; Sugar-cane, and the Coffee 
shrub, are all found among the number. 

We have attempted in Plate XX. to give an ideal representa- 
tion of the principal species of vegetables belonging to the 
botanical region which we have just described. Some rustic 
species are figured in the foreground. On f^e left of the picture 



534 


THE VEGETABLE WORLD. 


is the Gorypka — Palms which rise in their native climate to the 
height of a hurfdred feet. Op the left is the Arenga saccharifera 
and a group^f Bamboos. Towards the centre, but still on the 
left, and neARie trunk of a great Sandal- wood-tree, the Sinapus, 
surmounted by the Sago-tree (Raphis Jiabilh/ormis ). In the 
middle distance is the Areca Palm, its stem intertwined and sur- 
founded by embracing Lianes. On the right is the Palm Bo- 
r asses ; close by is the Banana; both in the shade of a large 
Mango-tree, the Cinnamon Laurel. All this group is backed by a 
lofty Cocoa-nut tree. 

The vegetables cultivated in the background are — the Pepper- 
tree (Piper), the Camphor-tree (Cinnamomum camphora), behind 
the Cocoa-nut-tree, and in the distance the Nutmeg and the 
Pepper-tree, near a row of Bamboos and Rotangs. 

Africa. 

r 

Africa, like Asia, presents three very distinct divisions : — 1st. 
Northern Africa, which comprehends the Mediterranean and Sahara 
region ; 2nd. Central Africa, which is tropical ; 3rd. South Africa, 
which includes the Capo of Good Hope. 

The Mediterranean region, by which we mean the African littoral 
bathed by the Mediterranean, includes Algeria from the southern 
slopes of the Atlas to the sea, and the countries washed by the 
Delta of the Nile. This part of Africa presents, in many respects, 
a vegetation analogous to that of South Europe. By its close 
affinity with the corresponding European countries, Algeria would 
seem to be a natural centre of colonisation, the region of cultiva- 
tion, its rich produce in cereals making it a granary of abundance 
to European countries. In the mountain region of North Africa 
all the plants of Central Europe may be cultivated with advantage. 
The Yine prospers in the neighbourhood of Tlemcen Milianah, 
Mascare, and Medeah, where tho colpnists and even the natives 
have undertaken itd cultivation. The Olive, so generally spread 
over North Africa, constitutes one of their chief sources of wealth 
to tho Kabyle tribes. The Cork-tree forms immense forests in the 
interiors of the mountain region of the littoral : in the province 
of Constantine, gath^ng in the bark of the Cork-tree has become 
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an important trade since its conquest by France. C(n this subject 
M. Cosson, a traveller and botanist, thus expresses himself: — 
“ The natural region of Northern Africa is especially characterised 
by the extreme rarity of rains, the dryness of the Anosphore and 
the extremes of temperature ; the absence of great ranges of moun- 
tains and of permanent water-courses give an eftpect quite special 
to this desert-like vegetation. The number of vegetable species 
growing spontaneously does not exceed five hundred. The greater 
number of these are perennials, which grow in tufts, and have a 
dry and sterile aspect, giving them a rugged and hard appearance, 
which is quite characteristic. The families represented in the 
Algerian Sahara in greatest number are the Composite®, the 
Or amine®, the Leguminosc®, the Crucifer®, and the Solanace®. 
Among the Ligneous species are the Tamarix, a genus of elegant 
flowering shrubs, and the Mastive-trce (Pulmm Atlantica). The 
Date- tree is, however, the chief source of wealth in the gardens of 
the Oasis. This tree is cultivated not alone for the abundance and 
variety of its products, but also for its shade, which secures other 
cultivated plants from the violence of the winds, and maintains 
in tho soil the moisture required for the cultivation of other 
crops. 

“ Besides the Date, the Oasis generally presents an abundant 
crop of Figs. Pomegranates, Apricots, and frequently the Vine; the 
Peach, the Quince, the Pear, and the Apple, are invariably planted 
in the gardens of the Ksours, and in the Oasis situated near the 
hills. More rarely we meet in the Oasis, the Orange-tree, Olives, 
Barley, and more rarely still, Wheat, which is cultivated in the 
irrigated lands of the neighbourhood in the intervals between the 
Date plantations. Onions, Beans, Carrots, Rape, and Cabbages, 
occupy a large place among the plants cultivated. Pimento is 
also largely cultivated for the stimulating properties of its fruit, 
which render it a favourite condiment with tfie Arabs. The 
Egg plant, or Mad Apple, and the Love Apple (Lycopersicum 
esculentum ), are cultivated in some gardens for their fruit. Num- 
berless species of Cucurbitace® are also sown in tho gardens in 
summer, and sometimes attain a great size. The Gombo (Hibiscus 
esculentus) is cultivated here and there for its mucilaginous fruit. 
The industrial and fodder plants are principally Hemp, repre- 
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sented by a dwarf variety called Haschich, which is employed as 
a textile plant, atid its extremities are smoked* by some of the less 
fervent Mussulmen. Tobacco is also cultivated. Henno ( Lawsonia 
inermis ), the l&ves of which have been employed as a black colour 
in painting, is onlv cultivated in the Oasis of Zeban.” 

Equatorial Afnca is only very imperfectly known, in conse- 
quence of the terribly, insalubrious nature of its coast. The same 
forms of vegetation, however, provail there which are found in 
other tropical regions. We may remark here that the plants, 
which are usually herbaceous in countries without the tropics, 
become ligneous in these regions. This is the case with plants of 
the families of the Rubiace® and the Malvaceae. We note here also 
the almost entire disappearance of the Crucifer® and the Caryo- 
phyllaccao. The prevailing families are the Leguminoseao, the 
Terebinthaceae, the Malvaceae, Rubiace®, Aranthaceao, Cappari- 
daceae, and Auonaceao. 

, If we take a glance at prevailing vegetation proper to this 
region of Africa, wo find upon the humid coasts impenetrable 
forests formed of Mangroves ( Rhizopliora mangle and Amcemua 
tomentosa), Plan tain- trees’ (Musa, Amomwri), odd-shaped Panda- 
naceae, gigantic Malvaceae (such as the Baobab), some Bromeliaccae 

# Aroidece t and Aloes. Among others is A loe Socotrina , which fur- 
nishes the Aloes of medicine. This and several fleshy Euphorbias 
impress their strange characteristics upon the vigorous vegetation 
of this region. 

It would be depriving African vegetation of its richest ornament 
not to mention its admirable Palms. At their head stands the 
Olive-like Palm (Elais guinee?ms) 9 the fruit of which, of the size 
of an Olive, contains so much oil that the liquid flows out when 
it is pressed between the fingers. The seed contains a sort of 
butter. The sap # of this precious tree yields an excellent wine ; its 
leaves prove excellent food for sheep and goats, and its fruit the 
best Palm-oil. But the true Palm wine is produced from Sagus 
vinifera. Another of this elegant family of Palms is Lodolcea 
Leckellarum } the fruit of which is larger than a man’s head, and 
weighs upwards of twenty pounds ; it sometimes floats as far as 
the coast of India. 

It is a fact worthy of remark that in this region very few Ferns 
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or Orchids arc observed, and yet these groups of plants are ex- 
tremely numerous in other tropical countries. • 

Among the Exotic vegetables which are successfully cultivated 
in Central Africa we may reckon Maize, Rice, Sorghum, Indian 
Corn, Manioch, the Caladium csculentum, or Caraibian Cabbage, a 
plant belonging to the family of the Araceqp, the rhizome and 
leaves of which are alimentary ; the Banana, the Mango, and the 
Papaw-tree (Carica papaya ), the fruit of which, about the size 
of a small Melon, is eaten either raw or cooked, and the pulp, 
mixed with sugar, forms a delicious marmalade ; also thp Ananas, 
Figs, Coffee shrub, Sugar-cane, and Ginger, divers species of 
Haricots, and various species of Dolechos, the Earth-nuts, Cotton 
plant, Tobacco, and Tamarinds. Plate XXII., which represents an 
Abyssinian village, will give some idea of the vegetation of Equa- 
torial Africa. Alongside the lofty Palms and Adansonias we see 
here the usual arrangements for cultivating rice. 

South Africa, the region ^f the Cape of Good Hope, is the 
country of the Proteas, Pelargoniums, Epacrideae, Oxalids, and 
Ixias, numerous species and endless varieties of which decorate 
our hothouses and parterres. No other country can compare with 
this region for the prodigious abundance and dimensions of its 
Heaths. It. is their true country. While the plains of Europe, 
the Alps included, can scarcely point out half a dozen species, at 
the Cape there are many hundreds. They attain sometimes the 
height of fifteen or sixteen feet. Their leaves are small, incon- 
spicuous, and aricular ; but their flowers are sometimes very grand, 
and the colours which decorate them brilliant in the extreme, 
varying from the softest shades to everything that is dazzling. 

The Flora of this region is rich in vegetable forms, but it is by 
no means smiling in its aspect. We find no true forests, grand 
and sombre, in the whole region ; there are few creeping plants, 
but, on the other hand, there are many grass plants. The most 
characteristic families are the Restiaceao, Irideao, Proteaceao, 
Ericaceae, Fico'ides, Drosma, Geraniaceae, "Oxalideac, Polygals. 
Among the various species we may mention the Ixias ; the Gla- 
dioles, with their sword-shaped leaves and parti-coloured flowers ; 
the Strelitzias, so remarkable for their inflorescence and for the odd 
division of their blue and yellow flowers ; the Proteas, so named from 
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their diversity of appearance ; the Leucadendrons, of which one 
species, L. argen'lium (the Silver-tree), rises to the height of from 
thirty to forty feet, its branches charged with lanceolate leaves 
nearly white and silvery, and of silky appearance, with heads of 
bright yellow flowers ; the Ericece , with rigid, evergreen, whorled 
leaves, and monope^alous flowers, of which this seems to be tho 
natural home. We may add to our summary the Ilelichrysums 
and Gnaphaliums, the corymbiferous composites, better known as 
Immortelles ; the Mesembryanthemums, or Ice plants|fche Stapelias, 
of grotesque appearance, with star-like flowers ; the leafless Asclc- 
piads, with angular fleshy stem and showy flowers, but somewhat 
foetid odour; the Phylicas, a genus of Rhamnads, somewhat resem- 
bling Heaths, with abundant evergreen foliage flowering in small 
cottonous heads of white flowers ; and last, by no means least, the 
Pelargoniums, of which an infinite variety, tho result of culture, 
are known. Add to tjiesc the Oxalids, the evergreen Sparmannia, 
whose white flowers, stamens with purple filaments and irritable 
anthers, are so ornamental in Orangeries. 

It is upon the sandy coast of this curious botanical region that 
such plants as the Stapelias, Iridoa), Ice plants, and J)iasmos 
abound. The Heaths and Crassulads grow upon the slopes of the 
mountains. 

The cultivated plants are the Cereals, most of the fruits and 
legumes of Europe, the Sorghums of Caffreland, the Banana, the 
Tamarind, and the Guava-tree. 


America. • 

Vegetation is richer and more varied in America than in any 
other part of the globe. Beginning with North America, wo find 
its Polar vegetation quite analogous to that of # Europe and Asia 
under the same latitudes. The same kind of trees are found there. 
The Willow, Birch, and Poplar, exposed to the persistent action 
of the cold, become stunted bushes ; and even the same herbaceous 
forms of Saxifrages, Mosses, and Lichens prevail. 

Without dwelling on the Arctic regions, then, we may divide 
this immense country into two regions : one of which, descending 
as far as 36°, may bo called the Northern region ; the other, com- 
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pretended between 36° and *30° of latitude, will* constitute the 
Southern region. * 

The Northern region of America well deserves to be called the 
region of thcStarworts and the Golden or Copper Birches ( Solidago ) ; 
those beautiful composites abound there with the genera Liatrus , 
Rudbeckia, and Gaillarilia of the same family. The (Enotheras, 
Clarkias, Andromedas, and Kalmias, charming ornamental plants, 
well known in our flower gardens, likewise characterise this vege- 
table zone. Amongst the most abundant* species, we may mention 
the numerous species of Pines, Firs, Larches, Thujas, Junipers ; no 
less than twenty-seven species of Willow, twenty-five others consist 
of Oaks, Beeches, Chestnuts, Wych Elms, and Hornbeams, Alders, 
Birches, Poplars, Ash, and Elms, with which are mingled the 
American Plane ; the Liquidambars, the trunk and branches of 
which furnish juices used in medicine ; the Tulip-tree, with singu- 
larly truncate leaves and large, spreading, solitary, yellowish 
flowers; different species of Staples, Lime-trees, Robinias, and Wal- 
nut-trees. Together with these numerous and varied arborescent 
species, which attain considerable dimensions, grow the Myrica 
cerifera , which furnishes an abundant wax drawn from the fruit by 
boiling ; the Currant bush^ft/£i.9), with coloured and ornamental 
flowers in great varieties oi red, yellow, and white ; the elegant 
Andromeda, Azalea, Rhododendron and Meadow Sweet present 
themselves in endless varieties ; Sumacs, a species of which {Rhus 
toxicodendron ), with greenish yellow flowers, contains a juice so acrid 
that contact with it produces blisters and erysipelas, and others a 
dangerous poison ; with Ceanothus, Hollies, and Blackberries. 

The Southern region is comprehended between 30 u and 36° ; 
its vegetation somewhat resembles that of the tropics, being a 
transition between the temperate and torrid zones. Walnuts, 
Wych Elms, Chestnuts, and Oaks are found there, and alongside 
of them three specimens of Palms, — the Chamcerops palmetto, tho 
terminal buds of which form a delicious legume ; some Yuccas, 
some Zamias among the Cycadese; some Passifloras, woody 
twining plants, such as Bignonia Sapindus, Cactuses, Laurels. 
Lastly, by the side of the Tulip-trees, Pavias and Robinias, grow 
magnificent Magnolias, of which this is the true domain. The 
vegetation of this region is thus remarkable in its variety. The 
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Sugar-cane, Irfdigo, Cotton-tree, and Tobacco cover the cultivated 
plains. In Missouri, Texas, Arkansas, and Mexico, the great 
colony of the Cactuses arise into lofty stems. In this region Caetus 
opuntia , Cereus, Echinocactus, and Melocactus raise their oddly 
branching stems and clustering flowers. The 'most remarkable 
of all doubtless being Cereus giganteus. It inhabits the wildest 
and most inaccessible regions, requiring little or no soil to attain 
a prodigious development. It has at first the appearance of an 
enormous tomahawk. Thence rises a column, threo yards high, 
which branches off and assumes the shape of an immense can- 
delabrum, the height of which may be twelve or thirteen yards. 
Plate XXI. p. 494, is a representation of several Cactuses belonging 
to this region, from an original drawing by M. Bende, a French 
traveller in this country. Mexico, according to the reports of bota- 
nists, may be divided into threo regions by its several latitudes. 
The first extends from the valleys as far as the Oak forests ; this 
is the region of Palms, Cotton, Indigo, Sugar-cane, Coffee plant, 
and othej fruits of the tropical zone. The second, situated at an 
elevation of six thousand feet above the sea, is the temperate region. 
It stretches from the Oak forests to the forests of Coniferse. At 
this height the temperature is still suf^pent tp ripen some tropical 
fruits. The third, or cold region, occupies a space comprehended 
between the conifers and eternal snow. In many places it pos- 
sesses a climate under which Pear, Apple, and Cherry trees, and 
the Potato, can still expand and ripen their fruits and tubers. 
In ascending from the foot of Orizaba, Mimosas, Acacias, Cotton 
trees, successively appear and disappear, to be replaced by the Con- 
volvulus, Trumpet flowers, Oaks, Palms, Bananas, Myrtles, Laurels, 
Terebinthaccac, Ferns, Magnolias, Arborescent-Ferns, Composites, 
Plane-trees, Storax, Apples, Pears, Cherries, Apricots, Pome- 
granates, Lemon and Orange trees, Orchids, Fuschias, and Cactuses. 

In the plains of Venezuela, known under the name of Llanos, 
over which we propose to conduct the reader, wo shall find in Von 
Alexander Humboldt a faithful and eloquent guide to the vegeta- 
tion. “We entered,” ho says, “into the basin of the Llanos, in 
the Mesa of Pesa, in 92° of latitude. The sun was nearly at its 
zenith ; the earth, wherever it appeared, was sterile and destitute of 
vegetation ; the temperature was at 48° to 50° Cent. ; not a breath 
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of wind was felt, as we rode upon our mules. Nevertheless, in the 
midst of this apparent calm, whirlwinds of dust rose unceasingly, 
chased by little currents of air, which only skimmed the surface of 
the soil and raised the dust, giving birth to a difference of tempe- 
rature between naked sandy pladfe and those covered with vege- 
tation, which rendered the former suffocating.” Through this atmo- 
sphere of quartz grains, dry fog, and banks of vapour, sometimes 
waving and sinuous, sometimes even-shaped, continues the learned 
traveller, “I saw naked trunks of palm-trees, destitute even of 
their crowning tuft of verdure. The trunks appear in the distance 
like the masts of ships on the horizon. There is something im- 
posing, but sad and melancholy, in the uniform appearance of these 
steppes. Everything appears immovable ; the shadow of a little 
cloud, which sometimes traverses the zenith, announcing the ap- 
proach of the rainy season, is scarcely projected upon the savannah. 
The steppes are principally covered with graminaceous plants, sucl^ 
as Killengia , Cenchrus, and Paspalum. With these we find a few 
plants of the dicotyledonous class, such as the Turncra ; some 
Matvacece, and, what is very remarkable, the little Mimoia pudia , 
with leaves quite sensitive to the touch, which the Spaniards call 
Dormidcras. The same r^co of cows which in Spain fatten upon 
sainfoin and clover, here find excellent nourishment in the herba- 
ceous Sensitive plant. In the east, in the Llanos of Cairo and white 
Barcelona, the Cypvra and Craniolaria , with their beautiful flowers, 
six to eight inches long, rise isolated among the graminaceous 
plants. The pasturage is fertile, not only near rivers subject to 
inundations, but also where the trunks of the palm-trees are most 
crowded, which is attributable 4o the shelter and protection which 
they give from the sun’s rays — which is the more remarkable, since 
the Palm of the Llanos ( Corypha tectorum) has only very few cor- 
rugated and palmate leaves, like those of the Chamcerops , the 
lower of which are always parched and dried up. Beside the 
isolated trunks of Palms we also find, here and there, in the Llanos, 
groups of Palms in which the Corypha mingies with a tree of the 
family of Proteacece — a new species of Rhopqla> with hard and 
resonant leaves. In the Llanos of Caracas, the Corypha extends 
from the Mesade Paja to Guayaval. More to the north and north- 
west, it is replaced by another species of the same genus, with 
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leaves equally palmate, but much larger. To the south of Guayaval, 
other Palms predominate, chiefly the pinnate-leaved Piritu and the 
Mauritia Palm, the Sago-tree of America, which supplies farina- 
ceous food, good wine, thread to weave into hammocks and clothes, 
and wands to make baskets ; its f£it, in shape, resembling pine-cones, 
being covered with scales, like those of Calamus Rotang, with some- 
thing of an apple taste. The Guaraous, whose very existence, so to 
speak, depends on the Murichi Palm {Mauritia Jlexuosa ), obtain an 
acid and very refreshing fermented liquor from it. This Palm has 
large, shiny, corrugated, and fan-like leaves ; maintaining a most 
beautiful verdure in times of the greatest drought. The sight of 
it alone in the Llanos produces an agreeable and refreshing sensa- 
tion ; anti the Murichi, laden with its scaly fruit, contrasts singu- 
larly with the sad aspect of the Palm of Cobija, the leaves of which 
arc always grey, and covered with dust.” 

% As we ascend from the low country of central America towards 
the high ridges of the Cordilleras, ^whirlwinds of snow and hail 
succeed, each day, and for several hours, to the hot rays of the sun. 
If we ascend the Andes, between 20° south latitude and 5° north, 
at a height of from five thousand to nine thousand feet above the 
sea level, we shall find extra- tropical forms of vegetation become 
more abundant. The Graminacest, some Amentaccae — such as the 
Oaks, Willows, the Labiate®, Ericineao, numerous Composit etc, 
Caprifoliaceae, Umbellifer®, Rosace®, Crucifer®, Ranunculaee®. 
Tropical plants, on the contrary, disappear, or become very rare ; 
but still, isolated species of Palms, Pepper plants, Cactuses, Passion 
flowers, and Melastoma, are found at considerable heights. Among 
the most abundant ligneous species is the Ccroxylon andicola , the 
highest of all the Palms, which reachs the height of one hundred 
and eighty feet and upwards, and produces a wax which exudes 
from its leaves, and from the base of their petioles. Humboldt's 
Willow and Oak, several species of Cinchona and othei Quinquinas, 
which hero reign supreme a few Hollies and Andromedas. Vege- 
0 tables cultivated between the tropics, in Mexico, and as tar south as 
the river Amazon, 'disappear almpst entirely here ; but Maize and 
Coffee, the cereals and European fruits, are cultivated in these 
regions ; Potatoes ; Chenopodium chinoa , the seeds of which, when 
boiled, serve as food for the inhabitants of the mountains. 
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If we ascend to tlie height of nine thousand feet above the sea on 
the Andes, and in the same latitude, tropical forms of vegetatiofl 
almost entirely disappear. Those, on the contrary, which cha- 
racterise temperate climates, and even of the polar regions, become 
abundant. Large trees are no l«ger seen. Alder bushes, Bil- 
berries, Currants, Escallonia, with bitter and tonic leaves, of 
which this is the home ; Hollies and Drymarias are bushes 
belonging to these regions, as well as the curious Calceolarias, 
with shoe-shaped corolla, the seeds of which have supplied horti- 
culture with jm infinite number of varieties. Amongst the cha- 
racteristic families we also find Umbeilifene, Caryophyllaceso, 
Cruciferse, Cyperacese, Mosses, and Lichens. Returning to moro 
circumscribed vegetable districts, the climate of CaracaA&s often 
been called one of perpetual spring. A more delicious tempera- 
ture cannot be conceived. During the day it ranges between 
16° and 20° Cent., and in the night between 16° and 18°, with 
vegetative powers at once favourable to the growth of the Banana, 
the Orange, the Coffee shrub, the Apple, Apricot, and Wheat. 

We must not quit these regions without mentioning two beneficent 
trees — the Theobroma cacao and the Cow-tree. The roasted and 
crushed seeds of Theobroma cacao , with the addition of sugar, make 
chocolate. Humboldt gives the following account of the Cow-tree, 
which has much of the bearing of Chrysopkyllum ainito. “The fruit,” 
Humboldt tells us, “ is rather fleshy, consisting of one, sometimes 
two nuts. When incisions are made in the trunk an abundance 
of thick glutinous milk flows, which is without any acidity. This 
substance exhales a very agreeable balsam-like odour. It was 
presented to us in the fruit of the Calabash- tree. We drank 
considerable quantities of it in the evening before going to bed, 
and again early in the morning, without experiencing any 
injurious effects. Negroes and free people who work in the 
plantations drink of it, and soak their bread, maize, or tapioca in 
it. The master of the farm assured us that the slaves fattened 
visibly during the season when the Palo de Vacca furnishes them 
with most milk. Upon the arid flank of a rock,” adds Yon ' 
Humboldt, “ there grows a tree whose leaves are dry and coria- 
ceous, its great ligneous roots almost piercing the stone. During 
many months of the year not a shower waters its foliage, the 
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branches appf ar dry and dead ; but when the trunk is pierced 
ft sweet and nourishing milk follows the incision.” 

Shall we now describe the wild beauties of the impenetrable 
forests of Guyana P take our walk in these immense savannahs/ 
animated by Graminacece, by clusters of MyrtaceaB, magnificent 
Orchids and Melastoma, while elegant Palm-trees here and 
there arrange themselves in picturesque groups? or shall we 
rather navigate the tranquil waves of the quiet Guyana, upon 
whose waters the splendid Victoria Regia spreads her broad 
leaves, while its magnificent flowers proclaim her, queen of the 
Nymphacese P » 

In order to penetrate to the heart of the vegetation of Brazil, 
the region of Palms and Melastoma, this land of promise to 
naturalists, we shall again take as our guide Messieurs Martins and 
Auguste de St. Hilaire, who have written with much exactness 
on the vegetable wonders displayed in the Brazilian forests. 
Their aspect varies according to tlje nature of the soil, and the 
distribution of water traversing them. If these forests are not 
the seat of a constant supply of moisture, or if the moisture is 
only renewed by periodical rains, the drought stops the vegetation, 
and it becomes intermittent, as in European climates. This is the 
case in the Catingas. The vegetation of the untrodden forests, on 
the contrary, of which Auguste de St. Hilaire gives an eloquent 
picture, is the reverse of this ; excited by the ceaseless action of 
the two agents, humidity and heat, the vegetation of the virgin 
forests remains in a state of continual activity. The winter is only 
distinguished from the summer by a shade of colour in the verdure 
of the foliage; and if some of the trees lose their leaves, it is 
to assume immediately a new appearance. Now let us listen to 
the French botanist. Auguste do St. Hilaire says, “ When an 
European arrives in America, and sees from a distance the un- 
trodden forests for the first time, he is no longer astonished at 
all the singular forms which he admired in European hothouses; 
here they are mingled in masses and lost. But he is astonished 
to find in tho outline of the forests so little difference between 
those of his own country and those of the New World. If 
anything strikes him, it is only the grandeur of the proportions 
and the deep green colour of the leaves, which, under the most 
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brilliant sky imaginable, impart a grave and severe aspect to tho 
landscape. * 

“ In order to appreciate all the beauties of a tropical forest, 
wo must plunge into retreats as old as the world. Nothing thero 
reminds us of the fatiguing monotoiy of our Oak and Fir forests ; 
each tree has a bearing peculiar to itself. ’ Each has its own 
foliage, and often its own peculiar shade of verdure. Gigantic 
specimens of vegetation, each belonging to different, sometimes 
to remote families, mingle their branches and blend their foliage. 
Five-leaved Bignoniso grow beside Caosalpinias, and the golden 
leaves of the Cassia spread themselves in falling upon arbo- 
rescent Ferns. Myrtles, and Eugenias, with their thousand times 
divided branches, are finely contrasted with the elegant simplicity 
of the Palms, and Cecropia spreads its broad leaves and branches, 
which resemble immense candelabra, among tho delicate foliolcs 
of tho Mimosoc. There are trees with perfectly smooth bark, 
others defended by prickly spines; and tho enormous trunk of 
a species of Wild Fig spreads itself out like oblique blades, 
which seem to support it like so many arched buttresses. 

“ The obscure flowers of our Beeches and Oaks are only per- 
ceptible to naturalists ; but in the forests of South America gigantic 
trees often display the most brilliant colours in their corolla. 
Long golden clusters hang from the branches of the Cassia. The 
Yochysias erect their thrysus of odd-shaped yellow flowers. Yellow 
and sometimes purple corollas, longer than those of our Digitalis, 
cover in profusion the tree of the Trumpet-flowered Bignonia; and 
the Chorisia are decked in flowers which somewhat resemble our 
Lily in shape, Snd remind us of the Alistrsemeria from the mix- 
ture of colours they present. 

“ Certain vegetable forms, which assume at homo very humble 
proportions, present themselves with a floral pomp unknown in 
temperate climates; some Borraginacea) become shrubs, many 
Euphorbials assume tho proportions of majestic trees, offering 
an agreeable shelter under their thick umbrageous foliage.” 

* But it is principally among tho Gramineeo that tho greatest 
difference is observable. Of these there are a great number whiah 
attain no larger dimensions than our Wild Oat ( Bromus ), forming 
masses of grass only distinguished from European species by their 

N N * 
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steins being lhorc branchy and the leaves larger. Others shoot 
up into lofty stipes of graceful appearance. At first they aro up- 
right as a lance, terminating in a point, with only one leaf,, 
resembling a large scale, a^ each internode ; when these fall, 
a short branchy crown springs from their axilla bearing the true 
leaves. Tho stems of the Bamboos aro thus decorated with verti- 
cillate leaves, at regular intervals, which are naturally curved, and 
form elegant arbours between the trees. It is to the Lianes 
principally that tropical forests are indebted for their picturesque 
beauty, and these are tho source of tho most varied effects. The 
Iloncysucklo and the Ivy give but a faint idea of the appearance 
presented by the crowd of climbing and creeping plants belonging to 
many different families. These are Bignomacea, Bauhinia , Cissus, 
and Ilippocrateas, and while they all require a support, they each 
have notwithstanding a bearing peculiar to themselves. One 
of those climbing parasites will encircle the trunk of the largest 
trees to a prodigious height ; the 'marks left by the old leaves 
seeming in their lozenge- shaped design to resemble the skin of a 
serpent. From this parasitic stem spring large leaves of a glossy 
green, while its lower parts give birth to slender roots, which 
descend again 1o the earth straight as a plum-line. The tree which 
bears the Spanish name of Cipo-Matador , the Murderous Liane, 
has a trunk as straight as our poplar, but so slight that it cannot 
support itself alone, but must find support on a neighbouring 
tree more robust than itself. It presses against its stem, aided by 
its aerial roots, which embrace it at intervals like so many flexible 
osiers, by which it secures itself and defies the most terrible hur- 
ricanes. Some Lianes resemble waving ribbons, otters are twisted 
in largo spirals, or hanging in festoons, spreading between the trees, 
and darting from one to another, twining round them and forming 
into masses of stem, leaves, and flowers, where tho observer often 
finds it difficult to render to each vegetable what belongs to it. 

Thousands of different species of shrubs, Melastomaceac, Borra- 
ginacece, Pipers, and Acanthacece, springing up round the roots 
of largo trees, fill up the intervals left between them. Tillandsias * 
and Orchids, with flowers of strange and whimsical shape, make 
their appearance, and these often serve as supports to other para- 
sites. Numerous brooks generally run through these forests. 
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communicating their own freshness to the forest vegetation, pre- 
senting to the tired traveller a delicious and limpid water, while 
•the banks of the stream are carpeted with mosses, Lycopodes, and 
Ferns, from the midst of which spring Begonias, with delicate 
and succulent stems, unequal leaves, and flesh-coloured flowers. 
Plate XXIII. is a reproduction of a celebrated engraving published 
about the year 1825. It represents the untrodden depths of a 
Brazilian forest, from a picture by the Count do Forbin, Director 
of the Royal Museum. If we glance ut the vegetation of the 
countries of the great American continent situated above the 
tropic of Capricorn, which constitute Chili, La Plata, and Pata- 
gonia, we shall find two Palms in Chili, — these are the Jubaa* 
Spcrtabifis, and the Crroxylon australis , a magnificent tree ; the 
Araucaria imbricata, whicli rises to the height of a hundred and 
fifty feet ; its verticillatc branches lying almost horizontally, and 
covered with spiny leaves. This tree here forms immense 
forests. A few Gram in one, Ilcifths, Labi at ce, Umbcllifers, Fuchsias, 
Loasas, Myrtles, and Laurel-bushes, but particularly ligneous 
composites, form the chief part of the vegetation. * 

The forests of Paraguay, still little known, situated along the 
coast of the Atlantic, consist of ligneous Composites and Ilex 
I’aragucnsis, usually called Paraguayan Tea, of which Paraguay 
annually exports nearly five hundred million pounds. 

In the Argentine Republic, Auguste de Saint Hilaire found 
about five hundred species of plants, amongst which only fifteen 
belonged to families which are not European. 

When wo reach the south coast of Patagonia and the Falkland 
Islands, a few brown and coriaceous Gramineec and Cyperacone, 
such as J tarty Us rrrspitosa, Carex trifula , Bolax glebaria, Nine- 
leaved Oxalis, Cardaminc ylacialis , a Veronica, a Calceolaria, an 
Aster, Opuntia Darmnit, Lomaria Magellanica among the arbo- 
rescent Ferns, a few Brambles, thickets of Bilberries and Arbutus, 
include nearly the whole of the vegetation of these desert lands, 
where Mosses, Hepaticas, and Lichens reign supremo. We now 
•reach the southern part of South America. We approach the 
Squth Pole ; consequently vegetation almost entirely ceases : wo 
find upon this frozen soil the general characteristics of Polar 
vegetation. In the stormy region of Terra del Fucgo thick 
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forests cover ‘the mountains, where they are sheltered from the 
wind, to the height of fifteen hundred feet above tho level of the 
sea. The Beech, with Birch-like leaves, predominates there;, 
then comes the Antarctic and Forster’s Beech, accompanied by 
Barberry and Currant bushes. 

At the Hermit’s Isle, the most southerly point of the American 
continent, there is still some arborescent vegetation. Hooker there 
observed eighty-four flowering plants and many Cryptogams. A 
Mushroom found there constitutes the principal aliment of the 
miserable inhabitants of these glacial regions. 

• Australian Vegetation. 

The Australian Flora and Fauna arc somewhat different from 
those of any other jxirt of the world. From the state of our 
geological knowledge it docs not appear possible that this part of 
the world can be considered contemporary with either of the other 
divisions of the globe. The study of 'animals and plants of Oceanca 
leads naturalists to the conclusion that these countries belong 
to a later creation than the rest of the earth : that its islands emerged 
from tho deep at a period posterior to the continents of Europe, Asia, 
Africa, and America ; and it seems to belong to the tertiary or 
secondary epochs. In fact all the Marsupial animals belong to a 
type of Mammiform inferior to those found in the fossil state in 
Jurassic rocks, and its vegetation presents such anomalies as might 
be expected in the tertiary period more than in that of our days. 
It presents forms more ancient than any other contemporary vege- 
tation. More than nine- tenths of the species found between 33° and 
35° south latitude, in Australia, absolutely belong to these regions. 
They constitute several completely. distinct families. Others form 
families which are scarcely represented in any other part of tho 
globe. Those even which belong to grbups more generally 
diffused, disguise their natural affinities under forms so isolated 
and unliko their congeners, that they have been called the masques 
of tho vegetable world. Tho different species of two genera, 
namely, the Eucalyptus among tho SIyrtace^e, and the Acacia 
among the Leguminoseas, form perhaps, from their number and 
dimension, one half of the vegetation which covers the country 
(Fig. 109). Their leaves are reduced to phyllodium. Neither 
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these phyllodes nor the limb of the real leaves are placed horizon- 
tally, like those of Europe and other parts of &he world, but, as 
represented in the engraving, they are perpendicular to the surface 
of the soil, so that tho light shining between these vertical blades 
is not arrested, as is the case with our trees and bushes. The 


consequence is that the leaves 
are placed transversely one 
above the other ; hence they 
are only subjected to one series 
of reflections, producing re- 
sults not familiar to us. 

The effect produced by 
masses of Australian verdure 
is thus entirely different from 
that to which we arc accus- 
tomed in Europe. The aspects 
of these forests particularly 
struck the first travellers who 
visited them, from the singular 
sensation communicated to the 
eye by this mode of distribut- 
ing light and shade. 

Tho Eucalyptus, whicli oc- 
cupies such a large place in 
Australian vegetation, may bo 
said to be the sacred tree with 



the natives; it shadows the Fiff.417 — a<-uui P entadenm. 

4 . I*, tho petiole, foimintf uflnt, leaf like member, or 

tombs 01 the savage mhabi- palladium, a, \»tu ie«iflas, n, the piijiiodium, 
tants of these countries. wllllout any u?,ule,, “ 

Thomas Mitchell, the traveller to whom we owe the first scien- 


tific description of Australia, has given a remarkable picture of 


these " groves of death,” which are daily becoming more and more 
rare, and will disappear under tho influence of European colonisa- 


tion. He relates that these groves mark the centre of the patri- 
monial land of each greatflkustralian tribe. Little tumuli of grass, 
and sandy footpaths, surround the clumps of those funereal squares, 


over which spreads the shadow of the Eucalyptus and Xanthorrca. 
In addition to the magnificent Eucalyptus and simple-leaved Mimqpo, 
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which predominate in the forests and give quite a special character 
to Australian vegetation, if wo name the Xanthorrea, the Casuarina, 
the Araucaria excelsa, a few elegant Epacrideao, a great number of 
pretty Lcguminosca) and Orchidacese, we shall give a general idea # 
of the vegetable mantle which covers and decorates, in a manner so 
original, the whole continent, if we may so call it, of Australia. 
The Xanthorrea has a thick stem ; long, narrow, linear leaves, 
curved and spreading at the summit, from the centre of which 
rises an elongated stipe, terminated by a spike of robust flowers, 
which impress their peculiar character on all places where it 
abounds. The Casuarina has long, pendent, and drooping boughs, 
most delicately articulated. Araucaria excelsa , whose column-like 
trunk and verticillated blanches rise to the height of ninety or a 
hundred feet ; the elegant Epacrideao with flowers so varied ; a vast 
number of pretty Leguminos®, which now add to the riches of our 
hothouses ; more than a hundred and twenty Orcliidaceie — nearly 
all belong exclusively to the special vegetation of Australia. 

The large islands of New Zealand almost correspond in latitude 
to the zone which wo have been examining. These islands are 
the nearest land (considering Van Diemen’s Land as part of 
Australia) and are interesting as being the direct antipodes of 
Western Europe, and because they repeat as it were our Mediter- 
ranean region on the other side of the globe. While resembling 
it in climate, however, the native vegetation has its own charac- 
teristics. It has some features in common with Australia and the 
tropics, as will appear from the account given of them by Messrs. 
Richard and Lesson, wdiose account we chiefly follow. 

In the large island of Tha-na-Mawi there are immense forests 
of Liancs and interlacing shrubs, which render them impenetrable. 
In these forests there exist, no doul^ trees of gigantic dimensions, 
for tlio canoes of the natives arc sometimes as much as sixty feet 
long, and from three to four broad, all hollowed out ( f one trunk. 
At from two to four miles from the coast MessA. Richard and 
Lesson saw large spaees, very low and probably marshy, covered 
with great masses of green trees, of wljjpli the Dacrydium cupres - 
sinum and Podocarpus dacrydioides, and some others, form tho 
principal species. The vegetation of tho harbour where tho Astro-* 
labe lay was very beautiful, although the number of cryptogamous 
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plants almost equalled that of the Phanerogames. a The European 
is surprised to meet there many vegetables from home, or closely 
allied to them, such as Scnecios, Veronicas, Hushes, the Acrid 
Hanunculus, &c. ; a$d, on the other hand, several unknown vege- 
tables, particularly those of New Zealand, grow abundantly in 
these localities, such, amongst others, as the Pliormium tenax , 
called by Europeans New Zealand Flax, because its fibres furnish 
a very strong thread, very much used in the manufacture of 
certain fabrics. 

Ferns form almost a seventh of the whole vegetation of this 
country. Among the monocotyledons afo the Gramineoo and 
Cypcraceeo. Among the dicotyledons the Umbelli forte, Cruciform, 
and (Enotherm. New Zealand only furnishes a small number 
of alimentary plants. The aboriginal inhabitants of this archi- 
pelago, for the most part icthyophagons, were long reduced to the 
fecculent root of a Fern, the Pteris esculenta , for food, when they 
could not obtain fish. None # of their trees produce large fruit. The 
Taro or Caladium esculent am and the Sweet Potato {Convolvulus 
batatus) also servo as nourishment to the inhabitants of these 
countries. It is to be remarked that European vegetables, introduced 
into New Zealand by sailors, are propagated therewith such facility 
that the aspect of the ground, as well as conditions of life, are 
greatly modified. Amongst the vegetables proper to the archi- 
pelago in question we may note the Corypha australis amongst the 
Palms, arborescent Dracaenas, forests of Coni ferae, with large 
leaves, the Dammara y and Metrosuleros amongst the Myrtaceoe. 

Mountain V icg station . 

We have briefly traversed the principal botanical regions of the 
globe ; and in the course of our survey, we have seen that vege- 
tation changes with the latitude : that is to say, according to the 
distance of the equator. As we advance from the equator towards 
the poles we meet in succession with the equatorial, tropical, tem- 
perate, and polar zones — vegetation gradually losing its power, a 
fact which is proved most satisfactorily by the decreasing number 
of species and %y their dwarfed appearance, until vegetation 
altogether ceases in the region where snow reigns eternal. 
When h^at disappears organic life is extinguished, and vege- 
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table organisation is subject to the same laws, and experiences 
loss of power and vigour proportioned to the decrease of boat. 

But a natural reflection presents itself immediately, as a corollary ( 
upon these remarks. • « 

When we ascend a mountain, or, in fact, when wo ascend by 
any means whatever, — in a bulloon, for instance, as Mr. Glaisher’s 
experiments seem to show, — the temperature decreases by something 
liko one degree for every hundred yards above the surface. It 
follows from these premises that every stage in the ascent of a 
mountain should exhibit different forms of vegetation, each form- 
ing a zone or botanic region, similar to those wo have passed in 
tracing their geographical latitudes. And this is so in fact, as we 
shall find in the following remarks, which wc borrow from the 
writings of Adrien de Jussieu on the vegetation of the Alps, 
Professor Ch. Martin, on Mount Ycntoux in Provence, and Dr. 
Hooker, on the Himalayas : — 

“ Let us imagine a spectator at the foot of the Alps,*’ says M. 
de Jussieu, " opposite to one of those grand rocky masses crowned 
with eternal snow. As his eye ranges along the sides of the 
mountain, he observes that the vegetation which immediately sur- 
rounds him, and which is that which characterises central and 
northern France, disappears at a certain height, giving place to 
another, which in turn disappears at a higher range. Beyond a 
certain distance the eye can only seize the masses indicated by 
large trees, the humbler plants being concealed behind them, so 
that they look like a series of bands superposed one over the 
other on the slopes of the mountain. At first these belts are 
composed of deciduous-leaved plants, which drop early, and are 
readily distinguishable by their more tender verdure, than 
conifers of deeper green, which in the mass appear nearly black. 
Another belt succeeds of an undecided green, interrupted hero and 
there by clumps of another colour, which goes straggling up to 
the sinuous line where tho snow co Anences. This is owing to the 
circumstance that the trees whose branches aro too closely inter- 
mingled have died out, making room for shr^ps or herbaceous 
plants, more dwarfed in their growth, and more on a level with 
the soil. 

“ If the spectator approaches tho mountain and scalestit, he will 
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find other plants, very different from the masses h $ looked at in 
the distance, which we call Alpine plants — such* as the Aconites, 
^Astrantia, certain species of Artemisias, of Groundsel, Prcnanthes, 
Achilleas, Saxifrages, and Potentillas. After having skirted the 
Walnut-trees, and traversed the woods formed of Chesnut- trees, 
theso will be observed to cease, and forests of Oaks, Beeches, and 
Birches take their place. Of these, the Oaks disappear first, at the 
height of about two thousand five hundred feet above the level of 
the sea, the Beeches about three thousand. Beyond this iho trees 
consist entirely of evergreen trees, as Firs, Larches, and the common 
Pino, which stop also at certain successive stages, about four thou- 
sand five hundred feet. The Birch ascends a little higher, but dis- 
appears also at about six thousand feet of elevation. A conifer 
( Pinus cembro) continues for another hundred yards. Beyond this 
limit the trees become dwarfed in size ; for example, a species of 
Alder (A Inus viricUx) Jbecomes a low shrub. Near to this the botanist 
will find himself surrounded ,by Rhrubs very characteristic of the 
Alps, sometimes called the Alpine Rose, namely, the Rhododendron, 
which ceases in its turn only a little higher, giving placo to plants 
much more lowly, which scarcely rise above the soil. These are 
specially known as Alpine plants. They belong to families which ho 
observed at his point of departure. A few Crucifers, Caryophyl- 
lum, Rosaceac, Liguminosese, Compositcnc, Cypriaccm, Graminea), but 
of different species. Theso also are numerous, and with them 
representatives of other families which rarely show themselves in 
the plains, such as Saxifrages, Gentians. Annuals ccaso almost 
entirely, as might be foreseen, since an unfavourable season, in 
which the ripening of their seeds was checked, would be sufficient 
to destroy their race.” 

The roots of perennial or woody plants bury themselves under 
the soil, where a higher temperature is preserved. They submit 
themselves to the influence of the atmosphere and develop them- 
selves when it is milder and srficiently warm. But this can only 
be done during a short season, and on some places only once 
in many years, ^t follows that the stems are short and scarcely 
rise out of the soil, while those that are frutcscent usually hug 
the ground, sometimes creeping, sometimes raising short, hardy, 
intertwining stems, forming thick stunted bushes, as would result 
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in ordinary cq/ses from pruning shrubs very near the ground. The 
general appearance proper to the plant is thus effaced in some 
respects, and replaced by the physiognomy belonging to Alpine 
vegetation. Theso plants arc generally of the arborescent kind* 
like tho Willows, whose roots creep along the ground. The 
more elevated they are, the more scattered and impoverished 
is the vegetation, until, at the foot of the rocks, it only appears in 
the form of lichens, whose crust differs little from the monotonous 
tint of their own surface. When the limit of eternal snow is 
reached, organised life can no longer exist. 

Mount Ycntoux, in Provence, presents us with an interesting 
application of the same facts. This mountain rises abruptly from a 
plain, the temperature of which maybe compared with that of Sienna, 
Brescia, or Venice, while the summit of tho mountain approaches 
tho climate of Sweden, on the borders of Lapland. To ascend 
its sides and reach the summit, is as if wo had actually traversed 
nineteen degrees of latitude, or fron^44° to g5°. Professor Charles 
Martins has published an interesting account of the vegetation of 
this mountain. “ Mount Ycntoux, 5 ’ says tho learned Professor of 
Montpellier, “ presents a succession of well-defined botanical regions, 
each characterised by the presence of plants which are wanting on 
the others. These regions are six in number upon the southern 
slopes, and five on its northern side. 

“ Ascending the southern slope, its base, in respect to its vegeta- 
tion, is like that of the valley of the 1th one. All the plants of the 
plains are found in the region at the foot of the mountain, and they 
are well characterised by two trees — tho Aleppo Pine and the Olive. 
Both belong to tho basin of the Mediterranean, round which they 
form a girdle, only interrupted by the delta of the Nile. Tho 
Aleppo Pine is found upon all the hills which lie at the southern 
foot of Mount Yentoux, but ceases at the height of fourteen hun- 
dred feet above the level of the sea. Tho Olive ascends a little * 
higher, but ceases also at sixteen hundred. Under these trees wo 
meet with all the species which characterise the vegetation of Pro- 
vence. The Kermes Oak, the llosemary, the Spanish Broom, 
and Dorycinium sujfraticasm. A narrow zone scarcely exceeding a 
hundred and eighty feet succeeds to this, which is characterised 
by the evergreen oak. Among the under-shrubs wo find the 
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European Lead wort, tlio Juniper, the great JEurjj/tcyrbia characias, 
the Psora lea, of bituminous odour, &e. * 

“ A region altogether destitute of arborescent vegetation follows. 
The soil is here naked, stony, and generally uncultivated ; never- 
theless, here and there fields of chick peas, oats, and barley appear, 
the last of which disappears at three thousand five hundred feet 
above the Mediterranean ; but a shrub — the Box Tree — two under- 
shrubs — Thyme and Lavender — another herbaceous Labiata> 
(JS'cpeta graveolens ), and the Swallow- wort ( Vutcetoxicum off lei- 
walls), predominate as to size and number. It is at this point that 
the first indications of an arborescent vegetation appear, but it is 
necessary to ascend to three thousand eight hundred feet before 
reaching the new vegetation. It is composed of Beeches ; at 
first sparse and undersized, they get larger three hundred feet 
higher, especially in tlic? deep ravines anS valleys, where they are 
sheltered from the wind. This region extends as high as five 
thousand five hundred feet. # At tin’s height the depressions are 
slight ; valleys and ravines almost cease, and the trees are exposed 
to the depressing action of the winds. The plants which clothe the 
soil arc now humble bushes, with short, hard, and crowded 
branches. One of these bushes, like a large ball or mattrass ex- 
tended on the earth, is often as old as the great Beeches which 
elevate their proud heads to the heavens in the valleys below. 
N umerous species occupy the region of Beeches, many of them be- 
longing to the sub-alpine zone of the mountains of central Europo, 
never descending into the plains, unless transplanted. Such are 
the Buckthorn, the Gooseberry, the Wallflower, the Mountain 
Sorrel, and the mountain Anthylis . 

“ At the height of five thousand six hundred feet the cold is 
intense, the summer brief, and the wind so violent that the Beech 
can no longer exist. As upon Mount Yentoux, so it is on the Al|)s 
and Pyrenees, — on all, a tree of the family of Conifers is the last 
representative of arborescent vegetation. It is a humble species of 
pine, called the Mountain Pine {Pinas vneinaia), because the scales 
of its cone arc curved into a sort of claw. These Pines are found 
many feet in height in sheltered places, but become mere bushy 
shrubs when exposed to the sweep of the winds. They ascend as high 
as six thousand feet, the extreme limit of arborescent vegetation. 



THE VEGETABLE WORLD. 


Tho herbaceous plants of this region are the same as in the region of 
Beeches, which rfearly all attain tho limit of the Pines. In addition 
to the common Juniper, resting on the soil, as it always does, on 
high mountains, where the weight of the snow crushes it all the 
winter ; we find the mountain Germander ( Veronica montana) and 
tho Tufted Saxifrage (S. ccrspitosa) , which is found on the loftiest 
ridges of the Alps. 

• “ Its flora thus teaches us, in the absence of the barometer, that 

we have reached the Alpine region of Mount Yentoux, and that the 
region of aborescent vegetation has disappeared. But hero the 
botanist will be delighted to find the flora of Lapland or Iceland, 
and of Spitsbergen also. In the Alps this region extends to the line 
of perpetual snow, the homo of eternal winter. But as Mount Yen- 
toux is only six thousand three or four hundred feet high, the 
summit only extends to ftie lower zone of*the Alpine regions in the 
Alps and Pyrenees. At this point all trees have disappeared, but 
a crowd of small plants expand theii; corollas on tho stony surface. 
Among them the orange-mowering Poppy, tho Yiolet of Mount 
Ccnis, the' blue-flowered Astragalus s*, and quito at tho summit, the 
Meadow Grass of the Alps, Gerard’s Euphorbia and the Common 
Nettle, which is generally found wherever man fixes his dwelling. 
A chapel has been built on the summit of the mountain since 
tho ascent of Petrarch. But it is not on the south terminal 
summit, that the botanist will seek for the Alpine plants charac- 
teristic of the loftier regions. It is on the northern declivities, 
on the rocks exposed to the glacial north winds, nearly deprived 
of the sun during long months, and covered with snow from 
J une. These T have surveyed as I would survey an old friend. Tho 
Purple Saxifrage (<S. oppoxitifolia) was the first plant I recognised ; 
I had gathered it on the summit of the Hcculet, the loftiest ridge of 
the Jura, and upon all the summits of the Alps which reached or 
passed the limits of perpetual snow. When I put foot for tho first 
time on the icy shores of Spitzbergen, the Purple Saxifrage was 
among the first plants which attracted my attention ; for here is 
found, on the shore of the sea, the cold summers and the melting 
snow of the summits which crown tho Alps and the Pyrenees. 
Upon M6unt Ventoux other Saxifrages, equally Alpine, surroufld 
it. The blue bell-shaped flowers of Campanula Allioni raised its 
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head from a heap of stones and dwarf plants, which covered all 
these heights ; the round-headed Phyteuma, the 1 hairy Andrasace 
the Ononis of Mount Cenis, and three species of Arenaria, clung 
to the rocks or peeped through the stones.” 

For the sake of comparison let us leave Provence and Europe, 
and glance at the ranges, in tho heart of Asia, of the lofty Hima- 
layas, or “abode of snow,” as the word means, in the figurative lan- 
guage of the Asiatics. Dr. Hooker passed the rainy season of 1848 
in tho sanitary establishment of DoVjilling, the farthest English 
possession, in Sikkim, seven thousand two hundred feet above the 
sea, having in sight the loftiest peaks of the range. Twelve of these 
are more than twenty-four thousand feet high, and one of them, 
Kinehinjunga, attains the heigfit of twenty-nine thousand three 
hundred feet. Mount Chumulari, another giant of the Himalayas 
of Thibet, was visible from a neighbouring peak, tho Sinchul, 
during the ascent of which the author made his first acquaintance 
with some of the beautiful Rhododendrons with which lie afterwards 
enriched tho gardens of Europe. “ fn the month of May,” says 
the Doctor, “when the Magnolias and Rhododendrons arc in flower, 
the magnificent vegetation of the Sinchul yields nothing in certain 
respects to that of tho tropics, the beauty of tho effect being, how- 
ever, much diminished by tho constant gloom of the season. The 
white-flowered Magnolia (il/. excel sa) is one of the trees which 
predominate at the elevation of seven thousand to eight thousand 
feet, and in 1848 it had flowered so abundantly that it seemed as 
if the broad sides of the Sinchul and other mountains at the same 
elevation were covered with snow. Tho purplish-flowered species 
(A/. Campbcllii) does not appear under the elevation of eight 
thousand feet. It is a large but unsightly tree, with dark — 
almost black — bark, and few branches, destitute of leaves in winter 
and while in blossom, but throwing out at the extremity of the 
branches great bell-shaped flowers of a purplish rose colour, the 
fleshy petals of which cover all the surrounding soil. 

“ Upon its branches and upon the Oaks and Laurels, tho "Rhodo- 
dendron Dalkousia , a slender creeping shrub, grows as an epi- 
phyte, bearing at tho extremity of its branches from three to six 
white boll-shaped flowers, citronous in odour and with leaves five to 
six inches in length. Tho scarlet-flowered Rhododendron is rare 
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in these wood#, but is much surpassed by R . argentum , which here 
becomes a tree forty feet high, with leaves twelve or thirteen inches 
in length, of a deep Jl’cen above and silvery green on the lower, 
surface, and with flowers, large as those of R. Dalhousia. Oaks, 
Laurels, Maples, Birches, Hydrangeas, a species of Fig which 
grows on the summit of the mountain, and three Chinese and 
Japan genera constitute the chief woodland vegetation of this part 
of the Sinchul. 

“ Beyond this region, that is to say above Dorjelling, the zones 
of vegetation are well characterised between six thousand feet and 
seven thousand one hundred feet, first by Oaks, Chestnuts, and Mag- 
nolias, which equally characterise ^ie vegetation up to ten thousand 
feet ; secondly, immediately above six thousand feel, a tree-fern 
appears (. Alsophila gigantca) ; thirdly, a species of Palm, of the 
genus Calamus , and a Blectocomia ; this last shoots up the 
branches of the loftiest trees, extending itself over the forest to 
the distance sometimes of £ hundred and twenty feet from its 
stem ; finally, a last characteristic trait of the region is the Wild 
Banana tree, which attains nearly the same height as the preceding 
species.” 

With some difficulty Dr. Hooker obtained permission of the 
native authorities to go beyond Dorjelling, and, in particular, to 
visit the higher passes of the Himalaya in Thibet, and especially 
the principal mass of the Kin chin ijunga. Following his steps in this 
ascent he found at eight thousand one hundred feet the first coni- 
fers ; all of them at first Abicx Brunoiiia , a fine species, which assumes 
the form of an obtuse pyramid, witli spreading branches like the 
Cedar ; it is unknown in the exterior chain, and occupies in tlio 
interior a zone less elevated by a thousand feet than the Silver 
Firs (Abies Wcbbiana ). We meet also at this level with a great 
number of sub- Alpine plants belonging to Leycesteria, Thalictrum , 
Rosa, Gnaphaliam , Alnus, B etui a, Ilex, Berbcris, Rubus , and some 
Ferns, Anemones, Strawberries, Alpine Bamboos, and Oaks. 

On the higher level our traveller saw Junipers mingling with 
Silver Firs, which were even superseded by evergreen Rhodo- 
dendrons, spreading along the slopes in immense profusion* 
Spiraeas, dwarf Junipers, and small Birch-trees, Willows, Honey- 
suckles, Barberries, and a species of Service-tree. At twelve thousand 
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two hundred feet the vegetation was almost limited to numerous 
species of Rhododendrons, which formed a continuous zone of eleven 
hundred feet broad on the steep slopes of the mountain. A little 
Andromeda made itself quite remarkable there ; and by the road- 
side the botanist saw two plants which reminded him of his far 
distant home — the Meadow Grass ( Poa annua) and the Shepherd’s 
Purse (Caj) sella). At thirteen thousand two hundred feet the 
soil becomes hard and frozen, and at twenty- two thousand feet 
perpetual snbw covers the mountain side. 

The traveller finally attained the summit of the pass at twenty- 
four thousand three hundred feet above the level of the sea, where 
he s^ill found many species of Compos it ere, Graminece, and an 
Arenaria, with great masses of the curious Saussurea gossypina, 
covered with a white down, which felt soft to the touch, and 
about ten inches high. The species of covering given to this plant 
is almost exceptional among the plants of the Ilimalayas; the 
Alpine species which are scattered about, such as the Arenaria s. 
Primroses, Saxifrages, Ranunculus, Gentians, Grasses, and Ctypc- 
rads, having their foliage perfectly naked. 

The following year Dr. Tlookcr in one of his ascents towards 
Thibet, collected upwards of two hundred species upon one of the 
crests of the Himalayas, among which he found ten Crucifera , 
twenty Composites, ten Ranunculacecn , nine Aleinacctr, ten As- 
tragals, eight Poteiitillas, twelve Gramineer, fifteen Fedieufaria, 
and seven Borraginacece. Finally, on the 7tli of September, 1840, 
lie reached the culminating point of the Himalaya flora on Mont 
Donkia, at an elevation of twenty-three thousand four hundred 
feet, the lowest limit of perpetual snow being about twenty thou- 
sand one hundred and fifty feet. The Arenaria rupifraga is the 
only Phanerogam which he met with at this elevation ; Festuea 
ovina, a Saussurea, and a little Fern, Woodsia, were, however, 
found very near the summit, where he observed many Lichens 
and some Mosses. Tho Lichens and Mosses are thus the last 
plants which disappear on the confines of life. # 
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Abies, 324. 

pectin ata, 828. 

Abietincw, 328. 

Alrorcscent Stems, 25. 

Absorption, process of, in Plants, 19. 

Abutilon, 3M), 383. 

escn ten turn, a*' 4. 

Acacia, clarification of, 56, 79, 197, 443. 

hel erophylla, b3. 

melanoxylon, 447. 

Acantliaceee, 480. 

Acanthus, 4 wo. 

Acer Campestre (Maple), 44, 90. 

pseudo-plant anus, 387. 

Acerucese, 387. 

Acorns, 310. 

Achaniimn. fmit from a, “not,” and xatvw, “ I 
open ; ” fruit con raining a sniffle seed, which 
adheres to the pericarp, 159, 1 66. 
Achlumydcous (naked) Flowers, 120. 

Acids, disappearance of, in Fruits, 162. 

Aconites, 396. 

Acomtum, 396. 

hapelluN, 392, 397. 

ferox, 397- 

Acot)ledons, 221. 

of I>e Jussieu, 270. 

Acrogenous.from axpa, “a summit,” and yewato, 
“ 1 produce,” or s uimmt- growing stems, 49. 
Acrogens, trom euepot, “ topmost,” and ycvcacu, 
“ to pr«Miiu e,” 221. # 

Acrogens. 270. 

Adunsoniu, 378. 

digitata, 878. 

Adesmia bulsmnlfera, 444. 

Adenantliera pa\omnu, 446. 

Adoxa mam-lmt ellma, 511. 

Adventitious buds, 55. 

•/TCgmlitis, 472. 
yKscidium berberidis, 408. 

Aerial rootH, 4. 

stems, 27. 

Aerides, 309. 

A£sculus hippocaatanum (Horae Chestnut), 63, 

888 . 

Agamies, 221. 

Agnpantlius, 319. • 

AgaricaccsB. 225. 

Agaricua Campestris, 252. 

muscarius, 253. 

virus us, 253. 

Agaries, 251. * 

Agregata, 204. 

Agrimony, 454. 

Agngoideas, .477- 


Agroatidem, 291. 

Agrostia algeda, 291. 

Air, a requisite for germination, 189. 

effect of, 189. 

Air Plants, 314. 

Aluria ACscuIenta, 233. 

Albumen, 169, 170, 171. 

Albunipm (Mupwood), 35. 

Alder (Alnus glutuiosa), 87, 334. 

Algae, 225, 517- 
Algules, 225. 

Altlus glut in oft a (Alder), 87, 334. 

Aloes, 319. 

Aloe-wood, 445. 

Alonson, 4^1. 

Alihinucea*, 287, 320, 321. 

Alismals, 287, 320. 

Almond, 448, 4-19. 

mbiyo of, 169. 

Alain eso, 433. 

AlModese, 368. 

Altluea, 380 

officinalis, 383. 

rosea. 383, 384. 

Altingiacete, 338. 

Alveola, 46. 

Amanita, 253. 

Amarantiiccfle, 436. 

Aiiuuanths, 435. 

A nuu } llidaceie, 286, 300. 

Amentacea?, 11*6. 

Anieiitalea, 3!W. 

Amentum (t*iitkin), 125. 

Amherstia not* ilia, 445. 

Amminese, 507. 

Amomals, 2MJ. 

Amplexical, 79. 

AmygdalaceiP. 448. 

A mygdalus, 418. 

communis, 449. 

pcrsica, 448, 449. 

■ ain crisis, 53. 

AmyridacesB, 421, 420. 

Anacardiaceae, 421. 

Anogallis, 474. 

Anutropal ovule, 154. 

Anchusa officinalis, 476. 

Andira inermia, 445. 

A ndreeeseum, 151, 185, 270. 

Andromeda, 417. 

An<lro]K>goneae, 291. 

Anemone (Linnaean classification of), 202. 
Anes, 607. 

Anethum graveolens, 510. 

Angelica, 197, 607, 508, 509. 
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Angelioideae, 607. 

Angiospermea, plants with seeds enclosed in 
the fruit, from ayytlov, “ capsuled,” and 
<nrcpjuia, “ seed,” 220. 

Anise, 502. 
o Aniseed, 609. 

Annulus, 276. 

Anomalous, 197. 

corollas, 143. 

Anona squamosa, 392. 

Anonacex, 391, 392. 

Anosperineae, 362. 

Anostomoso, 43. 

Anthela, the inflorescence in Rushes and Roods, 
126. 

Anther, the upper and thick part of the 
stamen, 144. ■ 

Antherosperniaceao, 361. 

Antheridium, 271, 275. 

Antherozoids, 242. 

of Fucus, Ozothallia, Pelvetia, 

aud Hiinantlmlia, 242. 

of Vaucheria, 231, 275. 

. Antlioccrateae, 271. 

Anthospermese, 493. 

A ntiaris toxicaria, 345. 

Antirrhinum, 431. 

Apetalous, 196. 

trees, 1 96. 

Apium graveolens, 510. 

Apocynaoeae. 460, 461. 

Apocynuun, 461. 

Apostasiai’eao, 236, 315. 

Apricot, 450. 

Apotliecceia, 269. 

Apple, 432. 

fruit 165, 453. 

. of Sodom, 469. 

Apples, classification of, 197. 

Approach grafting, 71. 

Apricot, 443. 

Aqmfoliaccso, 460, 461. 

Aqmluiiucc<e, 453. 

Aruceae, 2^6, 2*'7. 

Ararlns hyp.ig.Ba, 114. 

Ar.ihace.n. 006, 511. 

Amin, 2S6. 

Arlmtiii, 117. * 

undo, 120. 

Arceutliobnt..., 

Ar» liitn^rlit'a oltioinalis, 507, 503, 509. 

— s> lveitlis, 509. 

Archegonos, 271, 275. 

An licgoniiim, 271, 275. 

Aicluduls, 23 * 5 . 

Aivludium, 270. 

Am lul, 26*1. 

Are*’ palm ( treea Catechu), 293. 

Aretlm-e;u, 303 , :qj. 

Aristnlochia, 2*)2. 

elematitis, 515. 

coidilloru, 513. 

- cynibifcrH, 515. 

giganie/t, 515. 

Aristolochiuceio. 513, 51 1. 

Aristolochiuc, 121. 

Aristotle, the founder of Botany, 194. 

Aruatto dye, 367. 

Arontiacex, 315. 

Arrowhead (Sagittaria), 73. 

Arrowroot, 301. 

Artichoke, 468. 

Artocarpacese, 339, 344. 

Aftocarpus incisa, 315. 

Arum maculatum (Cuckoo Pint), 133. 

(vulgare), increase of temperature of, at 

time of fecundation, 188. 

Arums, 286. 

•Arundinesa, 291. 

Arvqjre do paina (Chorisia), 377. 


Asclepias, 168, 471. • 

floribunda, 148. 

Asclepiadaceao, 464, 4f 1, 

Ascomycetes, 225. 

Asexual plants, 221. 

Ash, 461 ; structure of, 466 ; limits of the dis- 
tribution of, 524. 

Aspen (Populus tremula), 83. 

Asporagex, 319. 

Aspergillus, 264. 

Aspeiula, 500. 

Asteraceue, see Composites. 

Astragalus, 413. 

Astrantia, 129, 506, 507. 

Astrolomahumifusum, 418. 

Atragene, 399. 

At rage uum, 399. 

A triplex Hortcnsis (Orach root), 97. 

Atropa, 467. 

Belladonna, 470. 

Altingiacese, 333. 

Auber, or Sap wood, 36. 

Aiuantioeess, 421. 

Australian Chun berries, 418. 

Austrian Oak, 354. 

A vena, 193. 

Aveaex, 291. 

Avoira Palm, 298. 

Axils, 4. 

Azalea, 417, 419. 

arlmroscens, 420. 

> proemnbens, 420. 

Azorella, 506. 

Biilanophoraceae, 284. 

Balsam inn hortcnsis, 42 a . 

Balsam iimcca?, 427. 

Bulsummes, 161. 

Bul&aiuodcudron myrrha, 426. 

Banksin. 410. 

Banyan- tree, 13. 

Baobab, 320, 377, 378. 

trunk of, 24. 

Baphianitida, 4 W. 

Baptista tiuclorla, 413. 

Baiberry (Berberis), 84. 406. 

different species ot, 407. 

irritability of flower of, 186. 

Bark (cortex), 40. 

Bailey, classification of, 197. 

T.nmaian classification of, 202. 

Bury, M. de, on the germination of Mu cor, 
264. 

Bascllacese, 438. 

Basel*, 437. 

Bt is ides, 253. 

Bauliimu, HI. 

Bean, 444. 

cotyledon of, 169. 

evolution of the embryo of the, 191. 

Tannaaan classification of, 202. 

Beds! raws, 500. 

Beech, 355. 

Beggar’s Herb, 399. 

Beyoiiiaeeao, 90. 

Belladonna, 301, 470. 

Boll Campanula, 483. 

Bell Flower, 483. 

Beilis perennis, 485. 

Benzoin, 460. 

Berberidaeee, 403, 406. 

Berherids. 403. 

Berberis (Barberry), 84. 

Berry, the (class of fleshy fruits), 163. 

Betula alba, 334. 

Bctuloceae, 125, 333, 338. 

Bexa urelluua. 367. 

Bigaradier, 424. 

Bignonia, 480. 

Biguoniacete, 362, 480. 
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Conifers, see Finacese. « 

Comum macula turn (.Hemlock), 79, 5L0. 
Connararesc, 422 * 

Connective, the juncture df the filament with 
the anther, 145. 

Convolvulaceie, 461, 471. 

Convolvulute, 121. 

Copper Beech, 355. 

Coral linu officinalis, 244. 

Corallorhiza ermiata, 308. 

Corchorus oletorius, 386. 

— — cap-mlans, 386. 

Cordinceea, 464, 471. 

Cordiereae, 498. 

Coriaceous Membranes, 52. 

Coriander, 510. 

Coriandrc®. 507. 

Conundrum sativum, 510. 

Cork-tree (Quercus aubcr), 39, 353. 

Comae t* ee 406 

circinata, 512 
floritta, 512. 

Com Bluebottle, 488. 

Corn-corn unry, Linneean classification of, 20 2. 
Corn Cockle, 434. 

(Niff ell a arvenis), 170. 

Cornel, 512. 

description of fruit of, 164. 

Cornelian Cherry, 512. 

Com Poppy, 401. 

Cornus (Dogwood), 90. 

mascula. 512. 

Corolla, 119, 133, 136; principal forms of, 
140. 

Corpuscles, 171. 

of Nphaoroplea, 230. 

Corsican Pine, 328. 

Cortex, or bark, 40. 

Cortical system, 114. 

Corylaccie, 349. 

Cory I uh avelluna, 349. • 

Corymbe, 125, 

definition of, 129. 

Cotton, 383, 38 4 
seed of, 168. 

Cotylodonous limb of mon oeotyled on ons plants 
at time ot germination, 192. 

Cotyledons, the first leaves developed between 
the radicle and the gemmule, 169. 

Cotyledon orbiuulata, 373. 

Cowbane, 51 1. 

Cbwslip, 473. 

Crane’s bill, 429. 

Crussula, 372. 

pertu I neocene, 368. 

Crassiilacese, 371. 

Cranberry, 497. 

C'rat negus, 453. 

oxyacantlln (Hawthorn), 01. 

Creeping Crowfoot, 39.8. 

Creeping Menis, 26. 

Crenate leaf, 79. 

Crescentia eujete, 480. 

Crescenhacete, 480. 

Cress. 373 ; Linnaean classification of, 202. 
Critlimum muritimum, 507. 

Crocus, bulb of, 29. 

Crotolaiia junoea, 443. 

Croton, 347- 

Cruciforse, 142, 373. 374. 

Cruciform, 197. 

Cryptogamcs, from xpvirroc, “hidden,” and 
ya.ft.os, “ marriage,” one of the two great 
classes into which De Candolle divides 
plants. Cryptogamia are destitute of pistils 
and stamens, mid are reproduced by means 
of divers organs which seem to have no 
analogy except by their functions, with the 
reproductive organs in plnenogams. They 
have no Cotyledons, but yet cannot be 


classed with Acotyledonous plants 200, 

219, 221, 223, 224. 

Cuckoo Bud, 398. 

Cuckoo Pint (Arum maculatum), 133. 
Cucumber, 363. 

Cucumis, 363. 

colocynthis, 865. 

sativa, 364. 

Cueurbitaceae. 362. 

Cucurbitals, 362. 

Cudbear, 268. 

Culm, the stem of the Grass Family, 24. 
Cuminne, 507. 

Cummm, 507. 509. 

cyminum, 507, 509. 

Cunoniacesp, 457, 458. 

Cunonia capensis, 458. 

Cupressinefie. 328. 

CupresHUS, 66 ; sompervirens, 330. 

Curcuma Rosoena, 304. 

Currant, 409. 

leaf (Ribes), 53. 

Cuscutu Kuropiea (Dodder), 14. 

CuHcutaceee, 14, 464, 472. 

Cuticle, 101. 

Cuttings, 7ft. 

Cyanara scolymus, 488. 

Cyeadcoceae, 321, 325. 

Cyeads, 32 1, 332. 

Cycas, stomates of, 100. 

cireinatis, 333. 

revoluta, 332. 

Cyclamen, 174. 

Cydeg Apple, 453. 

Cydonin, 453. 

Cyme, a form of inflorescence, in which the 
flowering goes from the baxe to the summit, 
or from tho centre to the circumference, 
132. 

Cynanclium, 471. 

Cynar.i, 188. 

Cymxlies vent rieosmn, 305. 

Cyperacea; (Keeds), 125, 236, 237, 292. 

Cypems Textilis, 292. 

Cyplielia, 266. 

Cypresses, 324, 330. 

C) prei>edie«e, 308, 314. 

Cyril l.iceae, 401,416. 

Cystoseira, 212. 

C^tinacea?, 281. 

CyticUd scopuiius, 413. 


Dacridium, 324. 

Daffodil, 301. 

D.iisy, 197, 485 ; structure of, 485. 

Dill bergia, 441. ^ 

Dillbergice, 414. ^ 

Damask Rose, 455. 

Danecareie, 270. 

Danseuds, 270. 

Dandelion, 488. 

Linn scan classification of, 202. 

Dupline Bholua, 440. 

— — cammbina, 440. 

gnidium, 440. 

— lugetta, 440. 

mr/ei ium, 440. 

Dnplinideae, 439. 

Date Palms, 293; artificial fecundation of, 187 ; 

evolution of the embryo of, 191. 

Dntiscuceae, 362. 

Datum, 181, 467. 

stramonium, 471. 

Paucidese, 507. 

Daucus carol u, 507, 510. 

Day Lilies, 319. 

Deadly Nightshade, 467. 

Decandria (Lin mean tenth class) having ten 
stamens in each flower, 202. 
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Deciduous, applied to plants of which the 
leaves fall beforo the spring following tlieir 
appearance, 89. 

Decompound leaves, 79. 

Dehiscence, a longitudinal cleft along which 
the opening of the anther takes place, 115. 
Dehiscent Fruits, 

Delphinium Ajacis, 1196. 

Dentate leaf, 79. 

Desert Nut, 422. 

Dcsuiodiunt g^rans, 92, 444. 

DcHVttUxiaeew, 286, 292. 

Development of vegetation from humble to 
more highly organised forms, 223. 

Dextrine, 190. 

Dliak, 444. 

Diadefpliiti, seventeenth Linnsean class, plants 
in which the filaments Hie united in two 
bodies, 203. 

Dindelphous stamens, 119. 

Diandria, second Linnsean class, having two 
stamens on each flower, 202 . 

Dianthus burbutus, 424. 

caryopliyllus, 122, 43J. 

mobchatUH, 434. 

superlms, 424. 

Diapensiuceie, 460. 

Diastase, 190. 

Diuiomucete, 225. 

Dichotomous, from Siva “by pairs,” and reuvto. 

“ 1 divide,” 133. 

Diclinous exogens, 332. 

Dicotyledonous, 169. 

Dicotyledonous gymnospermes, five fan Jibes of 
De Jussieu's, compi (‘bending wliut are now 
called evergreens, 220 . 

angiospennes, 220 . 

■ gymnospermes of Do Jussieu, 

220 . 

vegetation, 110. • 

Dictyogens, from Sue tvs, •• a net,” and yeveerdau, 
“to be,” 221,232. 

Dietyogenesc, structure of, 322. 

Didynamiu, fourteentli Linnsean class, com- 
prising plants having four stamens, of which 
two are short and two long, 202 . 
Didynainous stamens, 148. 

Dielytra spectabilis, 138. 

Digitalis, 481. 

purpurea, 481. 

Dill, 509. 

Dilleniaccse, 391, 392. 

Dillesk, 215. 

Diujcecp, 201. 

Dioecious plants, having the flowers of either 
sex on separate individuals, 120 ; fecunda- 
tion of, 186. 

Dionsea, 76, 403. 

Dionea muscipula (Venus Fly-trap), 83, 93, 104. 
Dionedule, 332. 

Dioscorea, 322. 

ulatea, 323. 

Dioscoreaeew, 322. 

Dipsacat'em, 4^2, 485. 

Dipsacus, 485. 

Dipteraceee, 288. 

Dipterus odorata, 445. 

Dissemination of seeds, 161, 172. 

Distichous, 88 . 

Distillation, 425. 

Diurnal respiration, 108. 

Duckweed (ltumex), 55. 

Dodder (Cuscuta Kuropcsa), 14. 

Dodeeandria, eleventh Linnseau class, having 
eleven to nineteen stamens in each flower, 
202 . 

Dogbane, 461. 

Dog Ko*e, 454. 

Dog's Tooth Violet, 319. 

Dogwood (Cornua), 90, 512. 


Dormant buds, 55. » 

Dotted vessels, 38. 

Drabuvernu (Eurly’Whitlow Grass), the stem of, 
Dracaena, 319 . 

Draco, 318. • 

Dragon -t ice, 318, 319. 

of Orotava, 318, 319. 

Drop wort s, 157, 507. 

Droicritccie, 403, 401. 

Drosera luuata, 404. 

— rotnmlifolia, 405. 

communis, 504. 

Driipuccte, 412, 4 IS. 

Drupe (stone truit), 163. 

Dry fruits, 159. 

^ ^ -variety in tlieir mode of opening, 

Dryinispcrimdse, 439. 

Duckweed (Leniim), 3, 2 H 6 . 

Dui auien ( Heart wood), 36. 

Dutch Poplar, or Pollard Willow (Sulix alba), 
56. 

Early Wliitlow grass (Draha vonia), the stem 
of, 21 . 

Earthing, 507. 

Ebeimcea*, 460. 

Ebon 3 % 447, 461. 

Ecliinophora, 204. 

ICchinops Sj)Jia.‘rocephalu», 81. 

Echiuui vulgare, 176. 

Edible swallows’ nests, 241. 

Egg plant, 469. 

Egg-sliuped mnrell, 470. 

Eglantine, 505. 

Kgyiitiun beun, 390. 

Eh re n berg, 225. 

Ehretiacesc, 475. 

Elaoagnaceae, 329. 

Elwgnus august i folia, 339. 

conterta, 3.19. 

horteusiM, 339. 

Eluis Guinoensis, 298. 

Elutinaceae, 422. 

Elder, 604. 

classification of, 197. 

Elder-flower water, 530. 

Elm (Ulnus), 87, 459. 

Elm of Ephesus, 319. 

Embryo, the germ of a new individual, com- 
posed flf cells and spiral vessels, a rudi- 
mentary descending portion which becomes 
the root, or radicle, and a rudimentary 
ascending axis surmounted by a bud or 
gemmule, 169. 

Embryo sac, cell of tho nucleus excessively 
developed, in which the embryo is fully 
formed, 183. 

Empetracese, 347. 

Enceplmlartos, 332. 

Emunchmiiew, 498. 

Endive, 488. 

Endlicher’s principles of classification, 215. 
Eudocarp, a woody kernel, the protection of the 
embryo, cv&ov, “ inside,” xapirov, “ fruit,” 
163. 

Endogenous stems, fro m evSov. “within,” and 
yevi >atv, “I produce,” 48, 221, 222, 285. 
Endosinomcter, 20 . 

Endosmose, 2d. 

Enneandrta class (Linnsean 9th class), having 
nine stamens in each flower, 202 . 

Entophyta, 250. 

Epacndacea, a family of Heaths from New 
Holland, 145, 117. 

Epacris, 418. 

Ephedra, 87, 321. 

Epicarp, em, “ over,” xoptrov, “ fruit,” an epi- 
dermal wembuuie of var> ing thickness, 163. 
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Epidendre®, 308. * 

Epidermis, 41 y 100. . 

Epigynous, 212. 

Epiphytes, 314. 

Equiactace®, 270. 

Ernntnis hiemalis, 893. 

Ergotaetia abort ans, 257. 

Erica aiborea, 419. 

■■■■ -- cineria, 419. 

scoporia, 419. 

Ericetals, 417. 

Eringos, 507. 

Eriobotrya Japonica, 453. 

Enocaulai’ooe, 286, 287, 293. 

Erodium (Stork’s Hid), 431. 

Ervum lens, 441. 

Eryngium, 204, 506, 507. 

Erysiph®, 251. 

Erysiphcs, 201, 262. 

Erytliriea (Jcntuurium (Centaury), 132, 464. 
Erytlirina umbrosa, 114 
Kryihrophlmuni Guineense, 446. 
Erythropylnce®, 387. 

Enehscholtzia C'alifomica, 403. 

Essai snr les Properties dcs Plants, 217. 
Eubracliion, 514. 

Eucalyptus, 549. 

Eudryals, 116. 

Eugenia, 76. 

Euphorbals, 817. 

Euphorbiace®, 120, 161, 317. 

Eurotium, 264. 

Euryalo, 122. 

Ear} nlidcs, 389. 

Euryalus lcrox, 389. 

Evening Primrose (CEnothera), 98. 

Evergreen Oak, 353. ♦ 

Evergreen trees, strneturo of the stems of, 45 ; 
distribution of, 89. 

Exembryonutea), 221. ^ 4 

Exhalation m plants, 106. • 

Exogens, from *£ and yeueaOai, “to grow by 
external additions,” 221, 222, 332. 
Exogenous steins, from e£», “ without,” and 
yevveuo, “ 1 produce,” 16. 

Fabace®, 411. 

Fuba vulgaris, 444. 

Fseniculum canensis, 507. 

vulgare, 510. 

Fag us euprea, 355. 

peudulata, 356. * 

purpurea, 355. 

syivaticn, 355. 

vunegal us, 5155 

Fan Palm, 5. 

Fasciculated root, fi. 

Fasciculus or Bunch, 126. 

Feathered Pink, 134. 

Pecula, 8, 43, 170. 

Fecundation, 177, 179; of Vaueheria, 238 ; arti- 
ficial, ol the Date-tree, 187. 

Female conceptade of Fieus vesieulosus, 2 12. 
Fennel, the seed of, 168, 506, 510. 

Fern (Tree), 276. 

Ferns, 49, 225, 275 ; classification of, 197 ; repro- 
duction of, 280. 

Feature®, 291. • 

Febnlla, 3, 18. 

Fibrous tissue, 36. 

Fieoides nocti flora, 123. 

Ficoids, 437. 

Ficus, 312. 

— — elastic a, 44, 343. 

— — religiosu (Pagoda Fig-tree), 11. 

Field Poppy, the seed of, 168. 

Fig, fruit of, 167, 312, 314. 

Figwort, Linnsan classification of, 202. 
Filament, the lower part of the stamen, 144. 
Filicals. 270. 


Filices, 275. 

Fiaoourtiace®, 367, 868. 

Flax (Ltnum), 78, 123, 427. 

Fleshy fruits, 161, 163. 

Flora, changes in, as we ascend mountains, 517 ; 
of Oceuuea, 548. 

Marguerita, 485. 

Floral calendar, Linnaeus’s, 124. 

clock, De Candolle’s, 123. 

Floret, 486. 

Flurilla, a mucilaginous liquid contained in the 
innennoBt covering of the pollen grain, 146. 
Floseular, or flowers with funnel-shaped petals, 
197. 

Floscules, 486. 

Flower, 127; definition of, 118; composition of, 
119; sexes of, 120; ot the Lime-tree, 385. 
Flower-beaimg trees, classification ol, 196. 
Flower-bud, 51. 

Flowering herbaceous plantB, classes of, 197 ; 
plants, 222; variation in peimd of, 123; 
cane, gcruunution ol, 192 ; Kush, 320. 
Flowerless plants, 221. 

Foliation, mode oi,53. 

Foliules, 79. 
h olhcle, 159. 

FontmaJis, 272. 

Ford} hum, 507. 

Forget-me-not (Myosotis), 133, 475, 476. 

FuMbil sp* cies compared with existing, 320. 
Foxglove (Digitalis purpurea), 119, 481. 

Li miscall classification ot, 202. 

Frugaria, 154. 

■ — clulensis, 456. 

collma, 156. 

vc sen, 456. 

Frugiluriu pectmulis, 225. 

Fraucoucc®, 117, 118. 

Frankeniacew, 368, 126. 

Fraxiiius. 161,465. 

excelsior, 465, 466. 

ornilb, 165. 

rotuuddolm, 161, 466. 

French Honeysuckle, 111. 

Fries* elassifb ution ot Fungi, 250; opposition to 
the equivocal geueratiouol Fungals, 257. 
Fringed But kbean, 163. 

Fi milium, 318. 

Frog Orchis, 303. 

Floods, 49, 276. 

Fruit, the, 156; modification of, 162; of the 
Fig, 167; ot the Pine, 167; ot the Kasp- 
bony, 166; ol the Strawberry, 166. 

Flints and leuxes, analog} between, 157. 
FUCUCC®, 225, 233. 

Fueete, 231. 

Fucus vesieulosus, 233, 239. 

- di®ceous, 2 10. 

Fumaria officinalis, 405. 

Fuumi lace®, 103, 405. 

Filiuitmies, 405. 

Funereal Cypress (Cupressus), 66. 

Fungal^, 225,217; destructive power of, 221; 
multiplicity ot specif s of, 257 ; rapid pro- 
duction ol cells by, 221, 247. 

Funic ulus, the attachment of the ovules to the 
plucenta, 153. 

Furze, 448. 

Fuchsia, deposition of the pollen in the stigma 
of, 185. # 

Galbulus, 328, 331. 

Gales, 338. * 

Galiaec®, 497. 

Galium, 500. 

Gamboge, 389. 

Garcimu cocliinchinensis, 389. 

■ mangostana, 389. 

Gardenia Honda, 504. 

Gardeniden, 498. 
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Garry ace®, 361. 

GarryahL 361. 

Gasteroftycetas, 225, 250. 

Gelidium, 214. 

Gcmmule, 160. 

Genera i’lantaruni, 240, 215. 

Generating zone, 115. 

Gentian, 400. 

Gentiana, 463. 

lutea, 463. 

Gentianacero, 460, 462. 

Genus, a name applied to a group of plants pos- 
sessing some geuerul clmruetm istio or cha- 
ructeiistics m common, 104. 

Geruniacese, 427, 429. 

Geranids, 427. 

Geranium, 429; 430; fruit of, 161. 

Knbertiunum, 431 

Germinating seeds, roots oi, 14. 

Germination, 177. 189; of tlie Sugar Cane, 192; 
of the Date, 29."*; in Ferns, 277 ; effect of, 
190. # 

Gesneraec®, 472. 4 SO. 

Gilliesiace®, 2s 7, 320. 

Gilliflower, J.inneeun classification of, 202. 
Gladiolus, 71. 

Gleditscliia tricuntlms, 79. 

Glomcrule, forms nt inflorescence, resembling 
capitation, consisting oi imperfect flowers, 
126. 

Glomerules, 477. 

Gliimaceous plants, 287. 

Glumals, 2S6. 

G luma*, 125,288. , 

GI> cose, 162. 

Glyryihi/a glabra, 413. 

Unctnceae.321, 325, 331. 

Gnettardca*, 198. 

G net uni, 321. 

gnemon, 332. 

Gnidia dhplinoides, 410. 

Gmdieee, 139. 

Goat beard, Id mi® an classification of, 203. 
Goethe, 217. 

Goldilocks, 398. 

Gongoia fulva, 305. 

Gomdm, 266, 26ft. 

Gomduil bed, 269. 

Gomomycetes, 225. 

Goodeniaceao, 482. 

Gorse, 443. 

Gos8ypium, 380, 381. 

urborcum, 384. 

rcligiosum, 381. 

Gourd, 363. 

G ratting, process of, 67, 70; by inclination, 69. 
Granuuete, Grass family, roots of, 10, 21, 101, 
286, 287 ; stems of, 24 ; injurious species, 
291; most esteemed species, 292; distri- 
bution of, 517. 

Grandtfloral Primrose, 473. 

Granules, 4 4. 

Graphic! uceee, 225. 

Grass, see Grandness. 

of Parnassus, 404. 

Gravitation, action ol, in guidance of roots, 
16. 

Great Constable, the, 424. 

Grecnheurt, 441. 

Green Seed Cotton, 384. 

Grevellia, 440~ 

Grew, 217. 

Ground nut, 444. 

Groundsel, Linn span classification of, 203. 
Groves of Death, 549. 

Guelder Bose, 501. 

Guernsey Lily, 301. 

Guetace®, 324, 325. 

Gulf Weed, 234. 

. Gum Amine, 445. 


Gum Arabic, 4 17. , 

tmgaeanth, 443. 

Guttiterales, 8H8. i 
Guttifers, 389. 

Gynuuviemu, 310. 

Gyiuuogens, from yvueos, “ naked,” 221,222, 
324 

Gymnospermes, or naked-seeded, from yvjuieof, 
“nuked,*’ and <nrep/u.a, “seed,” a class ot pha- 
nemgtimes arranged by De Jussieu, 219. 
Gynteciuni, 151. 

Gyimudrous cla^s, 202. 

Gypsopliylhi elegans, 434. 

Gyrus, 276. 

Habennria, 310. 

Husmatoxjlon eimipeehiiuium, 445. 
llanuodm ace®, 286, 300. 
llakca, 441. 
llahdrys, 243. 
llnmanieliduceie, 512. 

Hutnelice®, 498, 506. 

Harebell, 484. 

Huiieot bean (Phaseolus vulgaris), 2, 444. 
Hasehich, 341 . 

H userid®, 487. 

Hawthorn (Cratoogus oxyacantlia), 61, 453. 
Hazel, 319. 

llourtwood (Duramen), 36. 

Heat, emission of, by flowers, 187. 

Heather, 420. 

Heaths, Linnsean classification of, 202, 419. 
lledera helix (Ivy), 13, 611. 

ten est ns, 512. 

Hedvchium emouanum, 301. 
lledy wire®, 4tt 
J ! edysanun t oronurmni, 4 1 i. 

Hod> tide®, 498. 

Hclectere®. 380. 

Hellelxne, 395. 

S — ftetiilus, 395. 

Helmingim*eap, 361. 

Heinerocalle®, 319. 
ileitiiatilhus. 481. 

Hemlock (Cntnuin maculatum), 79, 202, 506, 
510. 

Hemp (t'amibis saliva), 43, 81. 

Henbane, 467, 471- 

Hepatu-ese, 270; reproductive organs of, 271. 
lieptandna class (Limuean 7th class), having 
seven stamens in each flower, 202. 
Herbaceous plants, 196 ; stems, 26. 
Hermaphrodite flowers, those having both mule 
and female organs of reproduction, 85, 120. 
Heterocline®, 362. 

Hexnwhiu c lass (Linnaean 6th class), having six 
stamens on each flower, 202. 

Hibermieuliuii, or Winter (Quarters, 123. 
lJibisceie, 880. 

Hibiscus, 170, 380, 383. 

esculent us, 383. 

Ifienu'idre,487. 

Hilimi, the point at which the ovules arc attached 
to the placenta, 153. 

Hippoerateuce®, 458. 

Hippopliae rhumnoides, 339. 

Hippmis. Linnscnn classification of, 202. 

Iiog’s Fennel, 507. 

Holly (Ilex), 89, 461. 

Hollyhock, 383, 384. 

Holly Thistle, 488. 

Honeysuckle, 501, 506. 

Hop, 341. 

Horde®, 291. 

Hornbeam, 350. 

Horse Chestnut (iEsculus Hypocnstanum), 63, 
388 ; Linmean classification of, 202. 
Horseradish-tree, 446. 

Horsfieldia* 507. 

Horza capensis, 507. 
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Houseleek, 871. 

Hulysereai, 281. '* 

Humboldt on distribution, 5JJ. 

Ilumiriacece, 417. 

Huiniriuin floriliundum, 417. 

Huuiulus lupulus, 811. 
llumus, 4. 

Hyacinth, bulb of, 29. 

Hydrals, 286. 

H>di angeaoote, 457, 458. 

Hydrocliaridaceae, 286. 

Hydioc ot}le vulgai is (Marsh Pennywort), 72. 
Hydrocotylese, 506. 

Hydrocyanic acid, presence of, in the genus 
Prunes, 4 19. 

H>drolea, 472. 

11} dr op byline esc, 472. 

Hymen ucu, 820. 

Hymenium, 2 18. 

Hymenomycetes, 249, 250. 

Hyoscyumus, 167. 

mger, 471. 

Hypericacese, 388. 

Hypliomyictcs. 218. 

Hyptium, 272. 

Hypochaaridse, 487. 

Hypocrateni'orm corolla, 140. 

Hypogyimus, 212. 

exogens, 367. 

-stamens, 151. 

Hypoxidacese, 280 800. 

Iberis, 375. 

Icaoinncc®, 416. 

Iceland Moss, 267. 

Ice Plants, 438. 

Icosandna Class (Linn sen n 12th Class) having 
twenty or more stamens inserted upon the 
calyx, 202 

Ilex (the Holly), 89, 332. 

uquifoliiun, 161. | 

Paragon} ensis, 401. 

Jlleoebraceue, 132. 

Impatient), 161. 

Tndehiscent Fruits, 159. 

Indian Ciess, 377, 381. 

Itubbci , 3 13. 

Shot (Camia Indies), 55. 

- Tobacco, 48 1. 

Indigofera tuictoiis, 413. 

Jndusium, 279, 280 . 

Inferior, or udheieut ovary, 153. 

Inflorescence, the //niccr-hrud, 121, 125. 
Iuiuiidibuliform coiullu, 140, 197. 

Intemode, 92. 

Involucre, 204. 

Ipecacuanha, 500. 

Iridaceee, 286, 301. 

Iris, 55 ; Linnsean classification of, 202. 

■ Gerraamca, subterranean root ot, 28, 

Iron wood, 461. 

Isatis, 375. 

Isertiese, 498. 

Ivy (Uedera helix), 13 f 611 ; confusion respect- 
ing, 511. 

Ixora coccinea, 504. 

— — — odorata, 504. 

Japanese Medlar, 453. 

Jarclla plant, 444. 

Jasmin, Linnsean classification of, 202. 
Jasminucese, 474. 

Jasmines, 474, 

.Tews* Apple, 469. 

Joint Firs, 324, 331. 

Grass, Linnsean classification of, 202. 

Judas-tree, 445. 

Juglandacete, 349, 359. 

Juglans regia, 359. 

Juncaccse (Hushes), 126,287,315. 9 


Juncaginacese, 287. 

Juncals, 287. 

Jungminamacese, 270, 271. . _ 

Jumper (Juuipeius communis), 71, 324, 329, 

330. 

J usbieii, Adrien do, 208, 210 ; principles of elasv- 
liiculton, 208, 210; division ot Ci}plogams, 
211,212; di\ ision-, 213. 

- Bciiliud de, 206, 210. 

Lament de, 210. 

Kalinin, 417. 

i.itifolm, 42 1. 

Keel, thepait of the corolla, which covers, de- 
lends, and envelops the icntie ot the flower, 
114. 

Kermes OhIc, 353. • 

Kernel, or nucleus, the whole of the seed, eon- 
taming the embryo or germ oi a new indi- 
vidual, 168. 

Ketmia, 383. 

Adansey, 170. 

Kingcup, 398. • 

Kino, 414, 4 15. 

Lnbcllum, 310. 

Labiatae, 475, 477. 

stimulating properties of, 470. 

Labiate, 197. 

— — corolla, 142. 

Labiateflorao,487. 

Laburnum, 443; classification of, 197. 
Lacebaik-tree, 439. 

Laeestemiwea*, 367. 

Lactilridse, 187. 

Lactucanum, 488. 

Luctuca sativa, 188. 

Lseliu, 309. 

Luinseu, 501, 505. 

Lamina, 78, 2SS. 

Laiuium album, 477. ♦ 

Laiiiouleie, 477. 

Liuii])anid.e, 187. 

Lai i li, 328. 

Lardi/ubaluecso, 361. 

Lai iv, 328. 

Lnsciqtiuin glabruin, 507. 

Latex, a hqmd composed of uncolourcd serum, 
43. 

Lathy nis, 4 14. 

Latieiteious vessels, 43. 

Latitolius, 411. 

Lauiacese, 439, 411. 

Laurel, Litmseun classification of, 202. 

Laums, 439 

nobilis, 441. 

Lavender, Limisean classification ot, 202. 
Lii}enng, 68. 

Leaf bud, 62. 

Leaves, 9; alternate, 86; disposition of, in vari- 
ous plants, 85; functions ot, 71; opjMisite, 
86 ; of orchidaceous plants, 307; vertieillate 
86 . 

Lecanora esculenta, 268. A 

Ttutarea, 268. 9 

Ledum, 417. 

Lcgumiiiacee, 442. 

Leguminoba, 93. 

Leguminous plants, 83; seeds of, 175. 

Lemna ( Duckweed) , 3. 

Lentibulariacesr, 480. W 

Lenticular Masses, 40. 

Lentil, 414. 

Leptogoncao, 362. 

Lcscherianthia, a plant of New Holland, stigma 
of, 186. 

Lettuce, 488 ; Linnsean classification of, 203. 
Leucoleenu, 606. 

Leucopodium Richei,418. 

Leycesteria formosu, 604. 
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Lianas, 27. , 

Liber, 12. 

Lichenules, 225. 

Lichens, 225, 265 ; classification of, 197 ; deve- 
lopment of, 266 ; distribution of, 517 ; repro- 
duction of, 266. 

Liclitenslemiu pyrellirifolin, 507. 

Ligneous, or woody stems, 25; layers, 35. 
Llgillu, 104, 288. • 

Lifiiilntrd corolla, 112. 

LiguIiHora?, 487. 

Ligustrum valgare, 465. 

Lilac (Syiinga vulgaris), 55, 464, 465. 

J,in inrun clarification of, 202. 

Liliaceae, 287, 321. 

Liliaceous, 197. 

Ltlials, 287, 316. 

Lily, 197, 316 ; bulb of, 29; Linneeon classifica- 
tion of, 202. 

of the Valley, Linnaan classification of, 

202 . 

Limb of the petal, 138. 

Lime Tree (Tilia), 79. 

Limes, 384. 

Limits of vegetation, 521. 

Lituiceo;, 427. 

Linden, 28 4. 

Lindley, Dr , 214, 220. 

Ling, 419, 420. 

Linke Koot, 388. 

Linnaan classification, the, 202 ; nomenclature, 

200 . 

Linuteus’s system of classification, 200 ; conver- 
sation with Uiseke, 201. 

Lint, 427, 42 ^. * 

Linum (Flax), 78, 427. 

UHitatissiinum, 427. # 

Lipuris loveselli, 308. 

Liqiiidambnr, 338. 

Liquorice, 4 13. 

Linodendron tulipifera (Tulip-tree), 533, 91. 
Little Hemlock, 511. 

Liverworts, 270. 

Lolied leaf, 79. 

Lobelia, Linnseun classification of, 203. 

lntlatn, 184. 

longiflora, irritant properties of, 484. 

Lobeliacea*, 482 ; properties ot, 182. 

Loculicidul debisceitce, 160, 318. 

Locust-tree, 413. 

Loganiaeco*, 460, 462. 

Lomliardy Poplar (Populus foatignatus), 66. 
Lorucntuceous, 375. 

London Pride, 458. 

Lonicera, 504. 

periclymenum, 505. 

Loose strife, 86. 

Lophospermuin, 481. 

L< irant li ace®, 5 1 3. 

Lorauthus, 514. 

Loteaj. 413. 

Love Apple, 467. 

Lucerne, 8, 443. 

Luculia grat issima, 50 1. 

Lungwort (Pulmonariu), used as a subslit ute for 
Hops, 476. 

Lupin us, 98. 

Lupulin, 342. 

Lychnis, Linnaan classification of, 202. 

... cornuaria, 434, 

dioico0*8i. 

flns-cuculi, 434. 

getliago, 434. 

Lycopersicum esculentum, 470. 

Lycopodals, 270. 

Lycnpodiacese, 270. 

Lymphatic vessels, 37. 

Lysimochia, 474. 

vulgaris, 86, 474. 


Lythracea, 467. 

M acrozameas, 324. * 

Mad Apple. 169. . 

Madder, field, 498 ; Linnaan classification of, 
202, 500. 

Madras Hemp, 443. 

Magnet, 206. 

Magnolia, :»s8; increase of temperature at time 
oi le« mutation of, 188 . 

giiineti, 392. 

— grandiilora, 391. 

Magnoliaccie, 390, 391. 

Mai/e, 28. 290. 

Maliu hm, 380. 

Malax idea, 308. 

Muluxis puindosa, 305. 

Male Fern, 279. 

Maleslierbiacese. 367, 369. 

Malic acid, contained in many Pomacea, 452. 
Mallow, 81, 3M ; Linnaan classification of, 2»»2; 

projiertics of, 383. 

Maloo Creeper, 415 
Mulopa, 380, 383. 

Malofieap, 380. 

Malpighi, 217. 

Malpiglunceee, 387. 

Mains acerba, 453. 

Malva crespa, 381. 

iSj'lve.stris, 81. 

Malvaceae, 377, 381. 

Malvuls, 377, 380. 

Malvete, 380. 

Maiuli agora offle inarum, 470. 

Mandrake, 170. 

Mangold \V ur/cl, 435. 

MaBgosteen, 389. 

Mangrove,!; embryo of, 176. 

Manna, 268, 368, 461, 466. 

Mtinnite, 464. 

Maple ( Acer eampostre), 41, 90. 

Varantoeese, 286, 30 1. 

Maregraviacea*, 3sS. 

Marchantincew, 270, 271. m 

Marescent, term applied to leaves which wither 
before falling ; from niarmco, ** I w lllier,” b9. 
Marigold, Linmran elassifleation of, 203. 

Marsh Mallow', 381, 383. 

M hi igold (Oultha pal list ris) , 1 20. 

"ennywort (llydracotylo vulgaris), 72. 

- Trefoil, 463. _ 

Marsilleuceae, 270. 

Martins, M., on the vegetation of Norway, 521. 
Mastic, 422. 

Mauntia flexuosa, 298. 

Mayacem, 286. 

Meadow Saffron (Colchicum autumnule), 88. 

Sweet, 454, 457. 

Meatus, or air cell. 101. 

M rdicngn sati\ ft, 413. 

Medlar, 163 ; description of fruit of, 161. 

Medulla, 35, 269. 

Medullary bed, 269; rays, 39; sheath, 38. 
Meltitilliaeca*, 2 sj. 

Meliaceie, 421. 

Me] dot us, 97. 

Melon, 303, 361. 

Meiiispeimacenp, 361. 

MeuisperniuN, ;trtl, 362. 

Meiithoidea? ,177. 

Menj arttliis trifoliate, 463. 

Meoingeao, 446. 

M ere un alls, 120, 177, 201. 

Meretlwle, 92. 

Mesemlwyacea?, 437, 438. 

Mesembryanthemum edule, 438. 

tnacrorhiziim, 438. 

tripolium, 438. 

Meaoearp, a thick, pulpy, succulent substance 
(geo-of,. “ middle,” fcaprror, “ fruit ”), con- 
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stituting, ordinarily, tho flesh and pulp of the 
fruit, 163. 

Mespilus germaniea, 453. t» 

Meteoric plants, 124. 

Meum, 507. 

Mezerium, 440. 

Microphyte, 154. 

Mignonette, 376. 

Mililotus, 413. 

Milium mul tittorum, 101. 

Milk Thistle, 488. 

Tree of Deinemra, 461. 

Mimosa, 76. 

pudica, 175. 

sensitiva (sensitive plant), 91. 

Mimnsero, 416. 

Mimulus, 481. 

Misletoe, 3, 513, 514. 

Mock Privet (Phillyrea), 36. 

Mollification of leaves, theory of, 217. 

Moisture, a requisite tor germination, 189. 
Mouadelphia, sixteenth class, Linn wan tlassi- 
flcution, in which all the filaments are muted 
in one group, 202. 

Monuiulria, Linurean first-class flowers, having 
one stamen, 202. 

Monunacese, 361. 

Monkeys’ Bread, 378. 

Monoclilaiuydeous flowers, 120. 

Monocot jledonous plants, germination of seeds 
of, 169, 192, 285. 

phanerogams, 219. 

Mnnodelphous stamens, 1 19. 

Monaceous plants, 120, 200, 201; fecundation 
in, 186. 

Monogomm, a division of the class Syngentsm, 
203. 

Monopetalous corolla, 196, 197 ; cal) x, 131, 139 ; 
st amciiH, where five stamens are attached 
to the tube of the corolla, 1 19. 

Monot ropacefle, 4 1 7, 4 1 8. 

Monster Bose, 160. 

, Morocco:, 339, 312. 

Morcliella esculcnta, 256. 

Morel, 256. 

Mormgacew, 367, 368, 369. 

Moriuga pterygosperma, 416. 

Morus, 342. 

M gapes, 225 ; classification of, 197 ; seeds of, 22 1 ; 

•Hist nbut ion of, 517. 

Moulds, 264. 

Mountain Strawberry, 456. 

Moving plant, 414. 

Mucedo,2ia. 

Mucor, 248, 264. 

Mucuna urens, 141. 

Mulberry, 342 ; at the period of fecundation, 185 ; 

fruit of, 167. 

Mulineie, 506. 

Murandia, 481. 

Musacoie, 286, 304, 320, 

Muscals, 270. 

Mushrooms, 247, 251, 252; classification of, 
107. 

Musk Kose, 455. 

M ustanl, 373. 

Mylitta australis, 256. 

Myoporacece, 475. . 

Myosotis (Forget-me-not), 133. 

palustris, 475, 476. 

Myosurus, 154. 

Myricaeeee, .133, 338. 

Myristieacete, 361. 

Myrospermum peruiferum, 445. 

tolmferum, 445. 

Myrsinacew, 472. 

Myrtle, Linnsean classification of, 202. 

Myzodendron, 514. 

Naiadace®, 286. 


Nankeen Cotton, 384. 

Narcissals, 286, 300. 

Narcotic Poppy, 401. 

Nasturtium, 74. 

Natural iamily, 204. 

— order, 204. 

- system, tho true basis of, 210. 

Neclmr Tree, 445. 

Ncctfmdra Hodiwa,441. 

Nectarine, 448. 

Nelumbiaeote, 389, 390. 

Nelumhrum speciosmn, 390. 

Ncottin nidus mvis, 305. 

Ncottieie, M8, 314. 

Nepenthacete, 347. 

Nepenthes, 347. 

. distillatoria, 74 

phyllamphora, 348. 

Nephiliuin, 388. 

Nephrodium, fllix-mas, 279. 

Nerium, 401. 

Ncrvurcs, 99 ; of the leaf, 81. 

Nettle (llilica), 66 ; at the period of fecunda- 
tion, 185. 

Nicotian a, 467, 471. 

Nidus, 57. 

Nigclla arvensis (Com Cockle), 170. 

Nightshade, Deadly, 470. 

Nitta-tren, 446. 

Nocturnal respiration, 108. 

Nish*, 288. 

Nolunacea*, 475. 

None-so-prct t y, 458. 

Nortl^Cape, vegetation of, 526. 

Nnstoe venuoose, 226. 

Notilln, 215. 

^Nucleus, 153, 169. 

Nucule, 216. 

Nummuliinn, 505. 

Nuphar, 390. 

Nuphardcdc, 390. 

Nux Vomica, 462. 

Nyctugins, 135. 

N)ctupiuuce,r, 135. 

Nytnpluraoeie, 389. 

Nymphales, 389. 

Nyinphea (Water Lily), 102. 

com ulea, 390. 

edlllis, 390. 

lolus, 390. 

Oak, 350; classification of, 196; northern limit 
of, 524 ; stem of, 23; Iron Wood, 355; largo 
leaved, 355 ; live, 351; sessilo cupped, ;{52. 
Oat plant, 129. 

Ochuacca', 122. 

Octandrm (Linmnin eighth cIosb), flowers hav- 
ing eight stamens. 

(Knantlie, 506, 507. 

(Knothera, 98. 

Oirtium Tuckeri, 251, 261. 

Oil of Ben, 446. 

Olacacere, 404, 416. 

Olteagnacca 1 , 333. 

Olea Europwa, 465. 

OleacetP, 464. 

Oleander, 461 ; poisonous qualities of the, 461. 
Oleaster, 339. 

Olive, 464, 465; of tho Acropolis, 319; prepara- 
tion of the oil, 465. 

Oncidium, 310. 

pulvinatum, 305. 
ranitcrum, 305. 

Ononis (Cammock), 8. 

Opereuluoe®, 408. 

Operculum, 271. 

Opium, 401. 

Ophioglossaccee, 270. 

Ophrydew, 308, 310. 

Ophrys, 310. 
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Orach root (Atflplex Hortonsla), 97. 

Orange, 89, 423 ; fruit of, 165: Liu mean classi- 
fication of, 20 2. 

Orange-flower water, 428. 

Orchidoceeo, 147, 202, 288, 204 ; fecundation of, 
187. 

Orchidaceous epiphytes, 315. 

Orchis maculate, 310. 

Orontacew, 287. 

Orchids, 304; anomalous structure of, 305; 

genera and families of, 308. 

Orchil, 288. 

Orchis, 310. 

- latifolia, 313. 

- mascula, 7. 

Ordeal Tree, 448. 

Orobranehaeeai, 480, 462. 

Orpine, 371. 

Orthaspermse, 508. 

Oriliotropiil, 328; ovule, 154. 

Oryza sativa, 290. 

Oryzeae, 290. 

Oscillatoria liigro-viridis, 228. 

■ spiralis, 228. 

Our Lady’s gloves, 392. 

Ovary, 151. 

Oxalidaceie, 427,428. 

Oxatis (Wood Sorrel), 97, 99; Embryo of, 170. 
Ox-eye, 411; Lmrueau classification of, 202. 
acetosellii, 428. 

Oxyeoccus pidustris, 497. 


P.iohygonea*, 382. > 

Podalyiicia*, 4 13. 
rwilericu*. 498. 

1'tt‘oina, 399, 100. 

Pagoda-tree (Ficus religiosa), 11, 312. 

Paleole, 2M>. 

Palumls, 286. 

Puhniiccee, 288. 293. 

Palin, stem of, 21; distribution of, 517 ; germi- 
nation of, 192. 

Pami\ qmnquefohuin, 512. 
l’nudiuiaeew, 288. 

Piindunus (Screw-pine), 4. 

Panginccse, 388. 

Puiucea*, 290. 

Panicles, 128. 

Pansy, 371. 

Papaver rhocas, 401 . 

Hoinmferum, 401, 

bractiafmn, 401. 

Papaverucoie, 391, 400. 

Papaw-tree, 388. 

Papayacete, 388. 

Pupayals, 388. 

Paper Mulberry (Broussonctin), 77. 
Papilionaceous, 197. 

— corollas, 143. 

Papilla, 122. 

Pappophorete, 291. 

Papyrus antiqnorum, 292. 

corymbosis, 292. 

Paraphyscs, 275. 

Parenchyma, 18, 99. 

Piirenchymentous cellules, 101. 

Parkis Africans, 448. 

Parmclia parietina, 289. 

Parmelllaeeae, 225. 

Pamassia palustris, 404. 

Parsley, 506, 510. 

Parsnip, 507. 510. 

Partite leaf, 81. 

Passarina tinctoria, 440. 

Passiflora contrayerva, 369. 

Passifioracew, 367, 368. 

Passion flower, 367 ,* styles of, 186. 

Pastinacea sativa, 510. 

^Pavonia, 380. * 


Pea, 197, 444 ; Linneean (^ossification of, 262. 
Peach, 448, 449. 

Peach-leaved Uell-fl«#wer, 481. 

Peui‘, the seed, of, 168 ; classification of, 197 ; 

fruit of, 453. 

Pearl Gra»s, 435. 

Pectine, formation of, 162. 

Peduliuceu*, 479, 480. 

Peduncle, 125. 

Pulurgouium, 429, 431. 

inquinana, 432. 

- odoratissimum, 432. 

ronnle, 432. 

Pcllitory, at the peniRl of fecundation, 185. 
Pcnieaceu?, 458. 

Pcututidria, fifth Lin mean class, having five 
stamens in each llowcr, 202. 

Pcntslcnjon, 481. 

Peonies, 399. 

Peppers, 436. 

Pericarp, 137. 

Perigy nous stamens, 155. 

Penspemi, 211. 

Pcnstena cerina, 305. 

chi I a, 305. 

t eristomiuni, 274. 

Periwinkle, 461. 

Peronosperu, 264. 

Persian Lilac, 465. 

Persistent leaves, those which remain longer 
than a year, 89 

stipula, 104. 

Personate, 142, 197. 

Peruvian t>ark,50l. 

Pet i^ll old corolla, 110. 

Petalous, 196. 

Petals, 137. 

Pctiolated, 79. 

Petiole, 74, 78. 

Pet whiles, 79. 
f%tiveriaeea*, 386. 

Pc t rose! ii i mn sal ivuii i , 510 . 

Petunia, 481. 

Pencedaneie, 507. • 

Peucedaiium, 507. 

Phulimdea*, 290. 

Phanerogams, from <ftave pot, “ visible,’’ and 
ya/xov, " nuptials,” have perceptible repro- 
ductive organs, formed of stamens jniil 
ovules, either naked, or enclosed in a kind 
of pistil, 2UO, 219. 

Phascum, 272. 

Phascoleie, 144. 

Phase ol us 324. 

vidgaris (Haricot boon), 2. 

- multiflorns, 444. 

Phillyrea (mock privet), 38. 

Philydraceie, 286, 315. 

Pliylesiaceu*, 322, 324. 

Phyllcsle, 349. 

PliylbMhmn, 83. 

Physalis alkekcngi, 471. 

Pliytolai-fie, 435. 

Phyaymycetes, 225. 

Phyto1ads,435. 

I’lmpernell, 47 1. 

Pimpinclla. 507, 509. 

Pin ace a*, 3H4, 326. 

Pine Apple, 300. 

Strawberry, 456. • 

Pines, 324. 

Pink, 197, 433; Linmesn classification of, 20 2. 
Pinus liirico, 328. 

sylvest ris, 327. 

Piperaeen*, 435. 

Piperals, 435. 

Pijiers, 435. 

Pipperaceas, 436. 

Pippul, 343. 

Pistachia vera, 422. 
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Pistachio, classification of, 106. 

Pistiacetr, 286. 

Pibtil, i 10. ISO. 

Pisum sativum, 444. 

Pitcher plant, 347. 

Pittosporuceie, 403, 416. 

Plucenta, the pail which suppmts the ovules, 151. 
Plane-tree, 343. 

Plant agin ucete, 472. 

Flautunui eie, 330. 

Plantuntliein ihioranta, IIS. 

Plantuiius 315. 

— onentulis, 315. 

Plants, respiration of, 180; the first nourish- 
ment nt, 100; increase of tenipcmiuic at 
tune ot fecundation ot, 188; li-t of, with 
times ot flowcuug, 123; sleep oi, 08. 
Platygoucw, 302. 

Plocteria compressa, 241. 

Plnm, 448, 450. 

Pliiuihiiginacete, 172. 

Plumbago zeylanica, 172. 

Podocurps, 320. 

Podostemaceie, 422. 

Folemomiacetc, 461. 

Pollen, 144; composition of, 1 16 ; tubes, 147. 
Polyauelplna, eighteenth Lit i mean class, in 
which tlie filaments are united in several 
bodies, 202. 

Polyadelphus stamens, 140. 

Polyondna, thirteenth Liumran ilnss, having 
twenty or more stamens inserted upon the 
receptacle, 202. 

Polygala senega, 388. 

Polygamia equalis, flowers all fertile henna-# 
phrodite, a division of the S>go- 
nesia class, 203. 

fiustranea, neutial flowers, stenle 

at the cirrumfeienre, a division of 
the .Syn gen csiu class, 203. 

necessareu, female flower-, fertile! at 

the circumference, 203. 

— segregata, flowers provided with a 

propertied clustered cal}* under 
a common calyx, a division of the 
S> ngenesia class, 203. 

supeiflua, icrnale floweis, fruitful at 

the circ unit even ce, a division of 
the Syngenesis, 2t>3. 

Polygamous plants, those betinng on one Btem, 
mule, female, and hetmaphrodite flowers, 
120; class, 201; fecundation of, 186. 
Polygolacea*, 386 
Polygonaceop, 432. 

Polygonum, ovule of, 183. 

Polypetalous, 106; calyx, 139. 

corolla, 166. 

Polyposiacete, 270. 

Polysepalous calyx, 134. 

Polytrichuin, 272 ; reproduction of, 273. 

Pomaoeie, 452. 

Pontcderaceae, 287- 
Poplar, 55, 337. 

Poppy, 400 ; Linntean classification of, 202. 
Populus alba, 55, 337. 

fustignatus (Lombardy Poplar), 58, 66. 

nigra, 337. 

— tremula (aspen), 83, 337. , 

Portulacese, 432. 

Potato (Solar urn tuberosum), 61, 467,467. 

disease, 250, 264. 

Power of gennination, continuance of, 175. 
Prescottia colorans, 305. 

Primiose (1’nmuJa), lo. 

Primula (Primrose), 10. 

veris, 473. 

Primulaoene, 472, 473. 

Priinine sue, 153. 

Privet, 465. 

Procumbent stems, 26. 


Prodromus Historic Generalise Plnntanun, 245, 
486. 

Systematis Naturalis regni Vegeta- 
biles, 217. 

Proembryo, 283. 

Prompt buds, 55. 

Pi opagating 1»> slips, 70. 

ProtoaccB*, 139, 110. 

Prothulliuin, 281. 

Protocol cus, 227. - 

Pruuus, 448, 150. 

AinieuiHca, 450. 

avium, 151. 

cerasus, 151. 

soiuperfloreuM, 451. 

Psychol ueie, I9s. 

Ptepocaipiis diaco, 441. 

Pulmoiimia otlliiuaUs, 176. 

Pulse, 411. 

Purple llcech, 353. 

Willow, I.innsan elassiflcatum ol,2o2. 

Purslune-tree, 179. 

Pycnophycus, 242. 

Pyramidal Poplar, 337. 

Pyreiiomycetes, 250. 

Pyioloceas, 417, 118. 

Pyrus communis, fruit of, 453. 

mal us, fruit ot, 453. 

Pyxidmm, from pyjus , “a box,” dry fruits 
dividing into two parts by a horizontal cluck, 
159. 

Quadril ocular anthers, 115. 

Quiupua, 422. 

Queckettoti Pungales affecting granunaceae, 257. 
Quercitron, 354. 

Quercus, 350 ; stem of, 23. 

alba, 351. 

- aigelops, 351. 

Aiistnaca, 354. 

- cerns, 353. 

— corcifera, 353. 

— Hispanica, 354. 

- ilex, 353. 

macrophylla, 355. 

pedunculata, 352. 

pnnus, 351. 

sessiflora, 352. 

- dideroxyla, .‘155. 

Huber (Cork-tree), 39, 353. 

- tinetoria, 354. 

vivens, 354. 

Quernals, 340. 

Quince, 453. 

Qumcuncial, 88. 

Raceme, 125, 120. 

Racino radicle or root, 2. 

Radiates, 486. 

Radiating plants, 107. 

Radiola, 427. 

Radish, 373. 

RufHesm Amoldi, 121. 

Rafflesiacese, 284. 

Ranals, 391. 

Ranunculacese, 83, 300, 391, 392 
Ranunculus, 307. 

acaulis, 391. 

aquatilis, 77, 102. 

auricomus, 398. 

flamnmla, 308. 

glacialis, 392. 

repens, 398 . 

trichophyllus, 307. 

Raplianus, 375. 

Raphe, a cord- like swelling on one ot the sides 
of the ovule, 154. , 

Raspberry, fruit of, 166. 

Kay, J., 198 ; system, foundation of, 217. 
RcuumuriacesB, 388. t , 
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la, the* 119, 154. 

:tld Cedar, 331. 

Bose, 454. 

Reeds (Cyperacete), 126. 

Reseda odorata, 376. 

Besedaceee, 373, 376. 

Resiniferous ducts, 46. 

Respiration in plants, 107, 109. 

Kestiaceec, 286, 292, 

Reticulated fibres, 43. 

Rhamnace&e, 458, 459. 

Rhamnus, 459. 

Rhizobolaceae, 388. 

Rhizogens, 221, 222, 284. 

Rhizogs, see Rhizogens. 

Khizorae, 1, 29. 

Bhizopliora (Mangrove), 4. 

Rhizopogon, 251. 

Rhizotomte, or root-cutters, 191. ' 

Rliodiola, 512. 

Rhododendron, 417, 421. 

ponticum, r ,421. 

Khodomenia pal mat a, 245. 

Rhua cotinus (Sumach), 56, 90, 422. 

Kibes (Currant leaf), 53. 

Kicciacete, 270, 271. 

Rice, classification of, 197, 290. 

Ru-inis communis, 81, 120,317; cotyledons of, 
169. 

Rigorous definitions impossible, 214. 

Ripogonuni, 323. 

Robinia, 79. 

- pseud-acacia, 443. 

Robur, 352. 
r Roduehiton, 481. 

Rogiera, 504. 

Rondeletia speciosa, 504. 

Root, the, 2 ; progress of, 9. 

Roots of Orchidaceous plants, 305. 

Rosa, genus, 191. 

Cauina, 191, 151. 

— — ccntilolia, 155. 

lJumust us, 155. 

< Galina, 15 4 

iwHchutH, 155. 

officinalis, 151. 

Subim, 191. 

Villoiu, 191. 

Rosucctc, 196, 142, 151. 

Hosacctius, 197 ; corolla having five petals with- 
out hooks, 1 10. 

Rose, 197, 454; Lmnsenn classification of, 202. 

— of Four Seasons, 155. 

with a hundred leuves, 155. 

— Campion, 434. 

— ol Jcriclio, 438. 

Rosemary, form of calyx in, 479. 
tfiosetangles, 214. 

Rotting, 299. 

Boxburghmcese, 322. 

Ruber, 111. 
flullia, 500. 
ilubiacea?, 197, 498. 

Rubus, 455. 

csesius, 456 

fruetitosus, 456. 

Rue, stamens of, at the time of fecundation, 186. 
llumex (Dock weed), 65. 

Kuscus, 319. 

aculcatus, 285. 

Rushes (Junrucesc), 126, 

Russellia, 481. 

Butaceee, 422. 

JiutnceaK 421. 

* Butals, 421. 

Kabean farm, the, 408. 

Sac, a covering surrounding the pollen grain, 
146. 

(Saccharine iucus of the Icelanders, 245, 


Saccolabiums, 309. 

Sacred Fig, 343. * • 

Safflower, 488. t 

Sage (Salvia officinalis), 55; form of calyx in, 
479. 

Sagittaria (Arrow-head), 73, 77. 

Sago-tree, 298. 

Sagus rhumphii, 298. 

Saillant, 79. 

Saintfoin, 414. 

S&licaceee, 333, 335. 

Salix, 335. 

alba, 56. 

Babylonica, 336. 

reticulata, 336. 

Salsify, 418. 

Salvadoruceec, 475. , 

Salvia, 197. 

Salvicese 177. 

Samara, 159. 

Sambuceie, 504. 

Saiiibucmem, 504. 

Sumbucus, 5()4. 

ebulus, 504. 

nigra, 604. 

Samphire, 507. 

Samvdiweu*, 367. 

Samial-weeds, 513. 

Sandbox-tree, 161. 

SandibC cerefnlium, 510. 

Sanguisorbueeic, 4 12, 454. 

Sanicula Europea, 507. 

Same ulea*, 507. » 

Suntaloeeie, 513. 

Sant alum album, 513. 

Sap, 110; circulation of. Ill; constituents of, 

111 . 

Sapidnales, 386. 

Supiudaceie, 386 . 

Su]>iudus Sencgalensis, 387. 

Sopoimnu officinalis, i;f4. 

SupotHcea*, 458, 459. 

Sup vessels, 37. 

Sap wood (alburnum), 35, 36. 

Sargasso Sea, 

Smgiussum, 234. 

Suil.iceilidce.e, 391. 

San at eiiias, 76. 

Sarsaparilla, 322, 323. 

Sar/a, see Sarsaparilla. 

Katnuraceic, 436. 

Sau\ agesieace.e, 368. 

Savin, 331. 

Saxiliaga umbrosa, 458. 

StlMfuigriceie, 457^458. 

Scaluntoim vessels, horizontal clefts in trunk 
of Kern-trees, 49. 

Scamlent stems, 26. 

Scarlet Runner, 411. 

Si epace.e, 317. 

Kclu/dtuii ticca*, 361. 

Scbi/anthus, 181. 

Si-hleidcn. 225 ; on Fungals, 248. 

Sehol\ midte, 187. 

Sclioljmus Hispanicus, 81. 

Sciiamumceiv, 76. 

SclPian'liucc#, 438. 

Seorpioidal Cyme, 133. 

Seor/onera, W8. 

Scor/oneriilete, 487. 

Si rateh weeds, 500. 

Screw-pine ( Pandanus), 14, 286. 
Scrophuhiriaceu*, 180. 

Sea Island cotton, 384. 

Sea-kale, 373. 

Sccundine sac, 153. 

Sedges, 2 46, 287. 

Sedum aero, 371. 

Seed, the, 168 ; natural dissemination of, 172 ; 
of the Balsams, 161 ; varieties in appearance 
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of, 168; vitality of, 176 ; requisite conditions 
for germination oi\ 189. 

Segmentation, 227. 

Selaginacete, 476. 

Seleranthucete, 438. 

Semiamplexicol, 79. 

SemUfloscular flowers, 197. 

Semifloscules, 486. 

Scmpervivum, 368, 372. 

Senna, 445. 

Sensitive plant (Mimosa Sensitiva), 91. 

Sepal, 41, 131. 

Septicidul dihiseenco, 160. 

Sericea eornacea, 512. 

Serrated leaf, 79. 

Sesasuin, 480; properties of, 480. 

Seselinese,*507. 

Sessile, 78 ; flowers, those placed on or attached 
immediately to the stalk by a peduucle, 126. 
Seta, footstalk of the Ilepaticete, 271. 

Seville Orange, 121. 

Sexual, plants, 222; differences in plants, 177. 
Shady Coral, 441. 

She Oak, 333. 

Shepherd's Pune (Capsella), 121. 

Shcraidia arvonsis, 498. 

Short Staple Cotton, 384. 

Siberian Sow Thistle (Sonchua dentatus), 121. 
Sida, 98, 380, 383. 

Side-saddle flower, 301. 

Silenala, 432. 

Sileneaj, 432. 

Silerideic, 507. _ 

Siliqua, 160, 375. * 

Silphium, 507. 

Silybum Marianum, 488. 

SimariibacoiB, 422. 

Simple leaf, 79. 

Simple flowering herbaceous plants, tubular 
arrangement of, 197. 

Siam, 507. . . 

Skirrets, 507. 

Smallage, 510. 
flmilaceie, 322,323. 

Smilax, 323. 

aspera, 323. 

Smith, Sir Edward, 217. 

Smuts, 259. 

Snapdragon, 197. 

Soap wort, 431. 

Soil, variation of, 7. 

Soja hispida, 444. 

Solaiiiiceic, 461, 467. 

Solanum, 1 15, 167. 

dulcamara, 469. 

- esculentum, 469. • 

nigrum, 469. 

o\iferum, 470. 

Sodomeum, 469. * 

tuberosum (Potato), 61, 

Soluble bodies in fruits, 162. 

Sonclms dentatus (Siberian Sow Thistle). 124. 
Sophora Japoiuca (Sophora of Japan), 68. 
Sopliortec, 415. 

Sops in wine, 432. 

Soridia, 266. 

Sorus, 276. • 

Sow’s Bread, 474. 

Soy, 444. 

Spadix, 120, 126, 133. 

Spanish Broom, 443. 

— Oak, 354. 

Orach, 435. 

Sparmannia Afrieana, 386. 

Spartium junceum, 443. 

Spathe, 133. 

Species, 193 ; number of, inhabiting the globe, 
519. 

Spermacoceee, 498. 


Spermagonia, 296. 

Spermoedia, 257. 

Spliteroplea annulina, 227*- 
Sphterospores, 211. 

Sphtero/yga Hcrkeleyana, 

Sphagnum, 272. 

Spike (Spica), 125. 

Spikelet (Spicula), 125. 

Spirsea aruncus, 457. 

■ fihpendula, 457. 

— — iilmn iia. 457. 

Spirito Santo, 305. 

Spongiola, 3, 18. 

Sporanges, 225. 

Sporangia of Ferns, 276. 

Spores, or Sporules, 27. 

Spurge Laurels, 439, 440. 

Spurious dissepiments, 153. 

Spruce beer, 327. 

Squamose, 123. 

Stuckhousiaceu*, 458. 

Stamens, 119, 141. 

Standard, another name for the Canopy, 143. 
Staphylese, 386. 

Star of Bethlehem, 123. 

Starch, 191. 

Starworts, 507. 

Stcllaria (duckweed), the seed of, 168. 

media, 433. 

Stellate?, 498. 

Stem, 21, 22 ; of Orchidaceous plants, 30 
StercuUe, 3S0. 

Ktereuliocete, 377. 

Sternbergia, 320 
Slicta'lnilmonaria, 267. 

Stigma, 122, 117, 151, 311. 

Stilaginacca*, 339. 

Stilbaeeu*, 460. 

Stipe, 31, 47, 252, 276. 

Stipe.!*, 291. 

Sti|)iila, 103. 

Stipule, 11. 

Stitchwort, 4:15. 

St»xk Gilliflower, 197. 

Stomate^, 100. 

Stone truit (Drupe), 163. 

Storax, 327, 460. 

Stramonium, 467. 

St lashing turpentino, 328. 

Strawberry, 451, 456. 

fruit of, 160. 

Strawberry-tree, 420. 

Striated vessels, 38, 48. 

Structure, of an Oat flower, 288 ; of the .1 >wi i 
Orchidacoous plants, 307 ; of Musi •wu 
253. 

Stryax benzoin, 460. 

officinale, 1(50. 

Strychnos nux vomica, 462. 

Style, a filament prolonging the top of the ovar 
151. 

Stylidiucew, 482. 

Sty roc ace to, 158, 139, 460. 

Suberous layer, 11. 

Subterranean stems, 28. 

Sub-varieties of species, 193. 

Succulent stems, 26. 

Suction of leaves, 21. 

Sugar cane, 290. 

melon, 364. 

Sumac, or Stugslioni-tree (Rhus cotinus), 06, i 
Sunflower, 197 ; Linntean classification of, 208, 
Superior ovary, 153. 

Supra-deeompound leaves, 79. 

Swartziete, 416. 

Sweet crowfoot, 398. 

- pea, 444. 

Sycamore, 343, 387. 

Symphitum officinale, 475. 



INPTC 


I>1 arus, 31 > 

b> 1 aid Uerous smmeiia, stamhn^ sued ttiei 
l V ‘heir anther#* 140 
Svnn^a viilf.rtns x r»iic), 65, 4c* I 465 
(trwi«H 4* j 


\ 


Faceare'* idi.JO* 

Tamoi < < « a *88 
Taman id, 4 r. 

Tamariuau'- Imiu m 415 
Tamanv O dlu a «3W 
Tam am mneae, i_'0 
langlu poison, lbl 
Ttuni 1 A 

T*i - , 1 i maftn ilt&sihoa ♦> jf, 303 
1 ira\a 1 n 1W8 
Taies, t ( i 
Ta\ i 4, 331 

1 xxin °s 

i ixu* 1 bin i i(Ytw) vi 
let/ll lb 

Tr mpei » u i *j puwto f j- *r nation, ’ wo, o20 
It mu * i 1 j dew ibo.il o i tP uf AO u a, tK 
A <i ii l 37 1 1 

Iftllstl III 1 3 M 

rUTLhlUUl <* b dH, ul 
rtitH, if* 
n stuii u i 

TtUu»l>mur i o ipmng pla a liavi bi\ 
t ip ph l which iour are gir the 

ii «i * 

T (in r no rat aliens, 148. 

* t ti t 1 H 

Ht y x» i IP 

TL« 1 in h l.i lnoMti ivv ur 

i Ach fiuwei, *i>3 


T ti II 

Thai) , JI A3. 
Thftlhu 8, At w 
Thomas 5J2 
IhapBiasylpInuni, 07 
lhnp*uUe, r i>7 
1111.1 a 374 
The brono 
l hcopl ru i 
u le, T 


t u 
It 

e u 


ssdloatio^ of, 30 i 


1 Aunt 1 n of 2"*3 


rhlaspi, 

I licit* a 1 

r i a h 

i mi pi 

Thv ut > 

Tliyi ii Lmr hb 1 1 
1 hji ’ a 4 <0 
Horn i, 1 
fh>iut i ut t i 
Tlijimi l d 
It nvl a l' iv mi 1 1 
Li u (I mi i j i i ), i 

1 it (M 

— v *»tm ts4 

h i i *77 *1 

I tli u ur t b~ 

1 i amlms ft 

I ihaot o, l li)7, 471 J the St c<l « f, 1 


I oln 445 


t omit a, 470 
Ton pn’i Bt an, 4*5. 

Toilch me-not, tfll 

lourncf) s nan g nf of plants 10b, U‘l , 
ill vim n * tin table world 106 

>PP>. *01. 

FVaelu e, i * 
rnigoix i >n 188 

Frapi r t im (Water Cal trap), 88 
TiaeCittm 884. 

J cirri'* 19 

— M uth, 419 
Pc « i ly, 384. 

T* s 196 
'rteiohwu 143 


Pun’* 

tor ions, 119 

tn in thud i] i», having 

« * 

»r ♦ 

n i h flower, 2* t 

Tru » »» 

au >»• »f the But i a! schc 
IV 7 

rtu h *f 

MU J 

jTh^ m 

ir odum s 96 

TnUr 

3 i 

Ini il 

J *-lfr< 


389 

L ’ 

7 *80 

'1 n 

i" «1 

1*10 (1 1 - 

Siliptl l4J 

Ti u 2x i 

1 

llUt Kt II 

l 

1 *• H+ I« 

c * descnpu i of, 44 

mar »3 

Sc 

nJ 2 

l \ d Iff food, 25 j 

-111 l 

l 

111 f lilt 

T t bin 

111 M 7 

l u M 

’» 169 

ii i 

i s, nroi! rtus ot.488 

i ti 

i s, IS 1 * 


Tn e l*<7 
I ulu ir mi 11 * 1 10 
Tu’ on 1 r*. w i smut 26o 

n re (In i l »ul pilcta), < 'l 
*18 


b 

i 

1 

L I 


Ic\ 1 
( iiuu 
Liu i I 
fmh 1 
l ml 

T ini ic 
( in! 11 1 
CinU ill 
(!) i net 
11(111 t » 

I HI 


Urc 

lr 


t 


13 

9 

h7, 159 


I rniti of, 5<H> 
, 1 »< 1 i h 83 


lbl 

Id 


1 

l 1 7< 

1 \ 


\a i 1 

Va i ' ■* I ‘7 

— Ii i • i y 1*7 

V rf » _ i ill t lbl 
\ i in\ T i 

V d i&Jk i -3 IW) 

\nlwiinwM'* ihs fccumlatiou of 198 

loum 

I J t3H 80S, JO 
\ a 70 
VninMtc* j HI 

Vurmtinu min cultivation, 193 
Vantlns of aimi s 194 
Vasoula nji togonua, J19 
w ilh ii 
VHiuhc.ua, 3 

ilivaia, 2oi 

V auiheruo, 2 14 

Vegotaf un ot the Himalayas, 658. 
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p (Dkraeamuadpula), 9 . 
Wofflcmalis), 129 

rSSS^SioSaiw (Vwbain), 199 
Vwbenaceee 47 *. 

Verbratile alia, 287. 

Veronica officinalis, stem of, 96 
Viburnum, 604. 

Vida sativa, 444. 

Yioieie, 444 

Victoria Lily, see Victoria Regia 
Victoria Rbgia, 121, 889, 890 , increase of tem- 
perature at tone of fecundation in, 188 
Vdtatsia nymphoidea, 468. 

Vinca, 461 

- minor, 461. 

Vine, 408 , geographical distribution of, 408 , 
composition of ilie giape 412 

- fungus 961 

Viola odoiata 371 

— ■ tricolor, 371 , ovule of, 188 

Violacew, 368, 369 

Vide®, 868 

Vidals, 867 

Violet, 197, 869 , Linn scan classification of, 203 
Viper’s Bugloss, 476 
— grass, 488 

Virginian Spider Wort, germination of, 101, 192 
Viscaoese, 513, 614. 

Viscum 618 514 

Vitace®, 408 , characteristics of, 409 
» Vital nodes or eyes, 21 
Vitis vitufera, 408. 

Vitas, 600. 

VManiaoem, 377, 880. 

Voohynaoew, 886 

Vegelia, 472 c 

Wahlenbergiese, 488 
Wallflower, 874 

Walnut, 369, classification cf, 190 
Water-beans 890 

Galtrap (Trapa natans), 83 

- Crowfoot, 887 

- Hemlock, 611 


Weeping Ash, 467, » 

Z-2‘ Willow, m. 

Welsh Hazels, 319. 

Wheat, 989, classification of, 197; Lina 
classification of, 203. 

Whin, 448 

White Lead Nettle, 477. 

Whorl orv’ertiul, 186 ; bracts, 183 
Whortleberry, 497. 

Willows 836, classification of, 196, the 1 
of, 168 

Willughbeiaodulis, 461. 

Wine, the process of making, 412 
Winter Chehy, 47k 

Hellebore, 124. 

Withering, 217 
Woad, 376 

Wormwood, Linneean classification of, 203. 
Wood Archangel 609, 

Ciowfoot 398. 

saoicle 607 

2 - — sorrel 428 
Wood of Borne lilies, 890 
Woodbine, 606 
Woodruff, 600 
Woody fibre, 30, 286 
■ Nightshade , 469 

Xanthroxvlaoe», 429. 

Xygophyllace®, 422 
Xjnaacete 986,815 
XyridaEs, 286 

Tam, 823 

Yew (Taxus banata), 88, 894, 831 
Yellow Gentian 463 

Loosestrife. 474 
Yoke Elm, 860 

Zapnaa, 324 
/ea, 290 

Mays (Maize Baht). 28. 

Zinzibeiace®, 304 
/ones of temperature, 621 
Zoospores, 287 
Zosteraceae, 286 
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THE END. 
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